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This Programming professional deserves a 
lot more from his personal computer. 


standard SPF software, micro/SPF™ 
provides all the sophisticated utilities pro- 
gramming professionals expect. 


He’s earned it. As a seasoned professional, 
he’s learned to master some of the world’s 
most advanced programming tools. Tools 
specially designed to meet the everyday 
emands of programming experts. 


But as the owner of a personal com- 
puter, he’s come to expect less. Less 
sea ring Less sophistication. And less 
exibility. 


Why should programming a 
personal computer be any different? 


Prior to the announcement of micro/ 
SPF™ development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

But today, there’s micro/SPF{” a solution 
to elementary program editing tools now 
offered with most micro-computers. 


With micro/SPF™ you get the same 
procedures and “oritnanit experienced 
programmers are accustomed to using at 
work. By mimicking features found in 


Programming experts can take 
advantage of skills they've spent 
years perfecting. 


Now, for the first time, mainframe soft- 
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatte 
identical to those found in the SPF system. 


In addition, micro/SPF™ comes equipped 
with the same primary and line commands, 


tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 


iat rhan: professionals who ve 
spent years perfecting the art of writin 
sophisticated code deserve to work wit 
state-of-the-art tools, not toys. Find out 
how micro/SPF™ can help you do work- 
compatible programming on your 
personal computer today! 


Circle no. 63 on reader service card. 


PHASER SYSTEMS, INC 50 WEST BROKAW ROAD 
SAN JOSE, CA 95110 





Z-80® and 8086 FORTH 
PC/FORTH™ for IBM® Personal Computer available now! 


‘FORTH Application Development Systems include interpreter/compiler with virtual memory 
management, assembler, full screen editor, decompiler, demonstration programs, utilities, and 130 
page manual. Standard random access disk files used for screen storage. Extensions provided for 
access to all operating system functions. 


2-80 FORTH for CP/M® 2.20rMP/M ........... SS at MO See Er Ham tT AOE sof Mea 3 Sy $ 50.00 


os Me Dy bh he a Oo gst os Rolagtan Sidhe Giiest BED aphid ok ae Mn MEM ME gn. ae a RAD aN ES ok $100.00 
PGIEFOR- tor, IBM Petsonal Computer: 6,672 i. Se oS Soe eee aa ae $100.00 
Extension Packages for FORTH systems 
amit LNT TIRE GDL: aae nee dace esa ay ewes le a OR ah ye ade RE mY sce Re $100.00 
IntelcOSy SupperttPC/FORTH:3086 FORT H-only).. sos vi and oo Ma $100.00 
pve oot Ssupport(Z-80; 8080 PORTO). fers he eas a wee ey $100.00 
CFGTOECIPAD THOS (hea) Fi eas Geo et ee Ed eae Sete ee ee in hee os $100.00 
Ate ae THA AGO POT GMa, ante cx nore cans ord) coe ke LN Boe Sod eke ee ee ae TO ho eA $200.00 
2ymbolic interactive Debugger (PC/FORTH only) (2 ..3. 0.62 oc. eli ec eee oe. $100.00 
LAGSS ne ISteROe UTI cet is sunk ee eS OP ee OAs ogee tay La ip $ 25.00 
tt ee art PLOQratnviing mnie «oer ta se dl ees ie GR We Bh as ee ee $150.00 
PC/IGEN" (custom.character sets: (BI PGionlys. 6. es Re ae $ 50.00 


Nautilus Cross-Compiler allows you to expand or modify the FORTH nucleus, recompile on a host 
computer for a different target computer, generate headerless code, and generate ROMable code 
with initialized variables. Supports forward referencing to any word or label. Produces load map, list 
of unresolved symbols, and executable image in RAM or disk file. No license fee for applications 
created with the Cross-Compiler! Prerequisite: one of the application development systems above 
for your host computer. 


Hosts: Z-80 (CP/M 2.2 or MP/M), 8086/88 (CP/M-86), IBM PC (PC/DOS or CP/M-86) 
Targets: Z-80, 8080, 8086/88, IBM PC, 6502, LSI-11, 68000, 1802, Z-8 


Cross-Gompiler torone host.and one target 3s TN Sad RR eR ee $300.00 

EEG EIT IONS hl Gee os hee GA eke Stare: Dea Ue © OME Gace Dene RE Ree ba A $100.00 

AUGUSTA™ trom Coniputer Linguistics, for CPIM 2:2) 2....5 sensi CO a ee $ 90.00 

Pee UT TH, DY Laxenc& Hanis, (OC CPIMG bho ee ee a $ 95.00 
Z-80 Machine Tests Memory, disk, console, and printer tests 

WER an source Code in. Standard. ZuOg Mnemonics. 2). A... bs ee eS ee a ee $ 50.00 


All software distributed on eight inch single density soft sectored diskettes, except PC/FORTH on 5% inch soft sectored 
single sided double density diskettes. Micropolis and North Star disk formats available at $10.00 additional charge. 


Prices include shipping by UPS or first class mail within USA and Canada. Overseas orders add US$10.00 per package for air 
mail. California residents add appropriate sales tax. Purchase orders accepted at our discretion. No credit card orders. 


Laboratory Microsystems, Inc. 


4147 Beethoven Street 
Los Angeles, CA 90066 


(213) 306-7412 


Z-80 is a registered trademark of Zilog, Inc. 
CP/M is a registered trademark of Digital Research, Inc. Augusta is a trademark of Computer Linguistics 
IBM is a registered trademark of International Business Machines Corp. PC/FORTH and PC/GEN are trademarks of Laboratory Microsystems 
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deserve. 


You've written all those slick 
dBASE II programs. 

Business and personal 
programs. Scientific and 
educational applications. 
Packages for just about 
every conceivable informa- 
tion handling need. 

And everybody who 
sees them loves them because 
they're so powerful, friendly and easy to use. 

But that’s just not good enough. 

Uh-uh. 

Because now you can get the gold and the 
glory that you really deserve. 


Here’s how. 


We've just released our dBASE II 
RunTime™ application development module. 
And it can turn you into an instant 

software publisher. 

The RunTime module condenses and 
encodes your source files, protecting your 
special insights and techniques, so you can 
sell your code without giving the show away. 

RunTime also protects your margins 
and improves your price position in the 
marketplace. If your client has dBASE II, all 
he needs is your encoded application. If not, 
all you need to install your application is the 
much less expensive RunTime module. 


We'll tell the world. 


With your license for the dBASE II 
RunTime module, we provide labels that 
identify your program as a dBASE II applica- 
tion, and you get the benefit of all the 
dBASE II marketing efforts. 


Circle no. 
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All you dBASE IT hotshots 


are about to get what you 


We'll also provide additional “how to” 
information to get you off and running as a 
software publisher sooner. 

And we'll make your products part of 
our Marketing Referral Service. Besides put- 
ting you on our referral hotline, we'll publish 
your program descriptions and contact 
information in dBASE II Applied, a directory 
now in computer stores world-wide. 


Go for it. 


But we can’t do any of this until we 
hear from you. 

For details, write RunTime Applications 
Development, Ashton-Iate, 10150 West 
Jefferson Boulevard, Culver City, CA 90230. 

Or better yet, just call (213) dBASE 
204-5570. And get what you 
deserve today. 






ASHTON ‘TATE 


©Ashton-Tate 1983. 
4 on reader service cara. 
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Likes to C It Standard, Too 


Dear Dr. Dobb, 

I had to jump up and cheer when I 
read Richard Foulk’s letter (Standard De- 
viation) in DDJ No. 77. I am a relative 
newcomer to C, so when I started seeing 
deviations from Kernighan & Ritchie, I 
was dismayed but figured maybe they 
knew what they were doing. I am glad to 
see that someone else feels the same way. 

I bought Software Toolworks’s C/80 
which, though not the full implementa- 
tion, does not deviate from K&R. My hat 
is off to Walt Bilofsky and his crew. Then 
I started transferring C User Group soft- 
ware from CP/M to HDSO (Heath) media 
so I could use it. The hardest part was 
translating the file-handling functions to 
the K&R standard to which C/80 adheres. 
(Are you listening, Leor Zolman? Please 
bring BDS C back to the K&R fold.) 

I always thought that one of the 
greatest advantages (among several) of C 
over Pascal was the greater uniformity 
and portability among versions. Now, 
that seems to be fading away. 

Meanwhile, take a pat on the back 
for putting out a fine journal, and keep 
those C features coming. 

Sincerely, 

Robert L. McClure, Jr. 
Route 1, Box 158 
Troy, IL 62294 


EDITORIAL 





CREF Update 


Dear People: 

Several people have called with ques- 
tions about ‘‘Cross-Reference Generator 
in C,”’ in DDJ No. 68. The code fragment 
at the end of line 53 of “cref.c” is actually 
the end of line 99. The Whitesmith’s im- 
plementation of alloc() takes two param- 
eters. The first is the number of bytes of 
space to allocate and the second is put in 
the first word of the allocated space. All 
linked lists in the program use the first 
word in the structure as a link. The whole 
scheme works very nicely for linked lists 
implemented this way. 


The recursive implementations of 
lookup() and tree_walk() are elegant, 
but can use large amounts of stack space. 
With large files on CP/M-80, this can 
cause the stack to overwrite the space al- 
located from the heap. Revised listings 
are included with this letter (see Figure 1, 
page 9). Although the revised tree_walk() 
occupies more space, the capacity of the 
revised program is larger. Algorithm T of 
The Art of Computer Programming, Vol- 
ume 1 is the basis of the revised tree_ 
walk(). The stack used in Knuth’s version 
is implemented within the tree being trav- 
ersed. The left link field is used as a pointer 
to the node under it on the stack. The 
tree is destroyed as it is traversed. 
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One additional trick: when more files 
are being cross referenced than will fit on 
a command line, use #include statements 
on the standard input. 

Thank you to those people who 
called or wrote. 

Sincerely, 

Jeff Taylor 

The Toolsmith 

139 G Street, No. 151 
Davis, CA 95616 


More Benchmarks for the PC 


Dear Sir: 

We have performed a benchmark test 
using Fortran and BASIC on several com- 
puters. The program was a simulation of 
the dynamics of a ‘“‘floating-ring seal’’ 
used in high-speed turbomachinery. This 
is a typical scientific/engineering appli- 
cation, which involves lots of number- 
crunching. The motivation here was to 
assess the speed of the IBM PC when used 
for engineering or scientific applications, 
and to compare it with other personal 
and mainframe computers. All tests were 
performed in single-precision. The results 
are shown in Figure 2 on page 9 (numbers 
in parentheses indicate timing with Intel 
8087 Math Coprocessor and appropriate 
libraries). 

In a further test, we have run the 


This issue we welcome two new faces to our ranks. Bob 
Blum takes over the CP/M Exchange column this month 
and presents his first installment of a series on CP/M Plus. 
He will be exploring the features of this new product over 
the next few months, as well as looking at how to get more 
from the CP/M 2.2 that you may already have and address- 
ing the usual mailbag items. His knowledge of the ins and 
outs of CP/M should prove helpful to all of us. 

The other new face is Craig LaGrow, our managing 
editor. Craig is a science writer finishing his master’s degree 
in journalism at Stanford University. With a strong back- 
ground in publishing and keen interest in computer tech- 
nology, he will ensure a continued increase in the quality of 
our publication. 

* * * 

Many of you have discovered the “‘quick input’’ card 

that appears as an insert with the reader service card. For 


those of you who have not, let me point it out as an excel- | 
lent way to drop usa quick note. There is no substitute for 
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readership at large; but this card is a fast, easy way to send 
suggestions or comments. Either way, we love hearing from 
you. 


* * *. 

For those who have been wondering, we are planning 
our annual Forth issue. We think you will find it interest- 
ing, as always. Further down the road, we would like to 
publish another telecommunications issue. We have no defi- 
nite date set, but are looking toward late 1983. Those 


interested in contributing to an issue on this timely topic 


should get in touch with us. 


On the subject of general contributions, we would like 
to encourage articles on a wide range of topics. A few that 
come to mind immediately include the 68xx series of CPUs, 
16-bit utilities and applications, C and Unix. If you have an 
idea or article in an area that might interest our readers, 
please contact us. We will be glad to discuss it with you. 


_ ~ Reynold Wiggins, 
» Editor : 
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Figure 1. 


/* lookup - find pointer to node for "name" ++/ 
struct node #*lookup(root, name) 


register struct node **#root; 
register char *name; 

{ 

register int c; 


while(*root && (c = 

root = 
return root; 
} 


lexcmap (name, (Ctroot)- name, 0))) 
c <0 ? &(#root)-Pleft : &(*root)->right; 


/* tree walk - walk a binary tree, doing ftn to each node *#/ 


tree walk(root, ftn) 
register struct node *#root; 
int (#ftn) 0); 
{ 


register struct node #stack, *#tmp; 


stack = NULL} /* stack initially eapty +/ 


Sk aes See Sr ee 

if ‘(yoot} { 
tap = root; 
root = root->left; 
tap->left = stack; 
Stack = tap; 
} 

else if (stack) ¢{ 
root = stack; 
stack = stack->left; 
(#ftn) (root); 
root = root-fright; 
} 

else 
break; 


/* move to the left +/ 


/* stack node *#/ 


/* pop stack #/ 





NBS Methane properties package on the 
IBM-PC under Fortran 3.03. Execution 
time was 16.5 seconds without the 8087, 
and 2.5 seconds with the 8087. A time of 
90 seconds was obtained for this program 
on the Xerox 820. 

Two results deserve special comment. 
First, both the original IBM release of 
Microsoft Fortran and the new 3.03 re- 
lease (presently under Beta Test) are 
laughably slow. Note that even the 3.03 
version is practically as slow as the 8-bit 
Fortran of the Xerox 820! This result is 
presumably due to Microsoft’s unwise 
decision to write their Fortran in Pascal 
— thus burdening it with all of Pascal’s 
inefficiencies. Even Microsoft’s own BASIC 
compiler is faster! These Fortrans are 
therefore nearly useless as serious tools for 
engineering work, and we can only hope 
that some enterprising firm will fill the 
need for a fast Fortran for the IBM PC. 

Next, the BASIC compiler with the 
8087 does not achieve anything like the 
speed improvement that Fortran does. 
Whether this is due to inefficiencies in the 
MicroWare BASIC87 library or to prob- 
lems with the BASIC compiler itself is an 
open question. 


Sincerely, 

Jim Glass 

Chris Landis 

4747 Orion Avenue, Apt: C 
Sherman Oaks, CA 91403 


DB, 
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Figure 2. 

Language Approx. Execution Time 
Seconds 

FORTRAN 0.8 

FORTRAN 1.63 

ASCII FORTRAN a 

FORTRAN 196 

FORTRAN 94 

BASIC Compiler 846 (773) % 

FORTRAN 3386 

IBM FORTRAN (original ) 4440 C1711) 

FORTRAN 3.03 3284 (S85) ** 

(new Microsoft release) 

BASIC Interpreter 11935 

BASIC Compiler 3153 

BASIC Interpreter 16937 


Library 
Library 
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Disk Problems, Continued 


Back in February we presented Loren 
Amelang’s problem of backup diskettes 
that would often be unreadable after a 
few months of storage. Randolph Fritz, 
of Mahwah, New Jersey, writes with a 
number of suggestions. “‘Problems like 
Amelang’s,”’ he says, “‘are often caused by 
mechanical disk problems. Loren’s drives 
might just have dirty heads. If so, the nor- 
mal decay of disk magnetization, most of 
which takes place within a few days of 
writing, could make reading erratic. 

“‘Then, if there are two drives, they 
may be subtly incompatible. This is espe- 
cially likely if one is used as a system disk 
and the other to write backup copies. Fi- 
nally, the disk drive’s head positioner may 
be worn. In this case, track positioning 
becomes erratic and dependent on the 
order in which tracks are read and the 
rate at which tracks are read.” 

The net of Fritz’s suggestions is that 
Amelang’s disk drives should be taken to 
a competent repair shop for cleaning, in- 
spection, and alignment. He gives some 
suggestions on how to do it yourself, but 
ends by saying, “‘Disk drive maintenance 
is a complex subject. Perhaps one of your 
readers would suggest a good book on the 
matter?’ Indeed. Is there a book, or a 
manufacturer’s manual, that has a good 
description of how to do routine main- 
tenance on disk drives? Or is there a drive 
mechanic in the house who’d like to do 
an article on the subject? 


Disk Format Survey 


Aubrey Hutchison wants to know if 
anyone has ever gathered and published a 
listing of the disk formats used by differ- 
ent machines. We don’t know of any; 
does a reader? If not, it would be neat to 
publish a really comprehensive list, espe- 
cially of five-inch formats, in DDJ. Why 
not send us a description of the disk for- 
mat(s) supported by your system, some- 
thing like this. 


tracks 70.339 
sectors/track :1..10 
bytes/sector :512 


skew sequence : 1,4,7,10,3,6,9,2,5,8 


DPB.OFF : 2 (reserved tracks) 
DBP.DRM : 3F 

(64 directory entries) 
DPB.DSM : C5 (198 data blocks) 
blocksize : 1024 


The last four items apply only to CP/M, 
of course; they are the numbers from the 
Disk Parameter Block which determine 
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how the BDOS allocates space on the 
drive. If you don’t use CP/M, say what 
the OS is, and include whatever software 
values are important or would vary from 
disk to disk. 


Hang ’em High 

Another continuing problem is how 
Ernest Knipp’s Z80 could get hung up so 
high that he has to power the system 
down and up to restart it. Don Taylor re- 
calls a similar problem when he built “‘a 
homebrew disk interface with a DMA 
controller. Every time I tried to do a 
transfer, the machine would lock up and 
reset would not help. It turned out that 
the BUSACK signal was not getting to the 
controller, but the CPU had shut down 
waiting for the controller to release 
BUSRQ. BUSRQ, it seems, has higher 
priority than a reset signal.” 

Alan Behler of Newport, North Caro- 
lina, has another suggestion. He passes on 
a tip from an early edition of Computer 
Notes, a newsletter published by MITS 
for the Altair: “‘Hold the RUN/STOP 
switch on the front panel to STOP, and at 
the same time press RESET.” Behler says 
that the same tip applies to the IMSAI 
8800. The problem seems to be a conflict 
between the CPU and the front panel 
hardware. 


Controlling MBASIC 


A while ago, we passed on Aubrey 
Hutchison’s tip that control-A could be 
used to make MBASIC duplicate a line of 
a program. William McWorter explored it 
and found that “‘it appears that you can 
edit whatever happens to be in the input 
buffer at the time control-A is entered. 
Thus you can re-execute an immediate 
line by typing control-A followed by E.” 

Harvey Hahn knew more about 
control-A. He writes, “I have been using 
the control-A technique for a number of 
years with my Altair 8800. It was ex- 
plained in a full-page article in Computer 
Notes, Volume 3, Number 7 (Jan/Feb 
1978), page 18.’ Hahn sent along the 
lead paragraph of that article: 


“CTRL-A, a feature of MITS® 
BASIC, has become a powerful program- 
ming aid, due toan undocumented feature 
discovered by Donald Fitchhorn of MITS. 
If CTRL-A is typed immediately after 
EDITing a program line, the edited line 
is returned as a command to be edited. 
Thus CTRL-A can be used to shuffle pro- 
gram lines, break apart multiple statement 
lines, and isolate program errors.” 


Undocumented in 1978, and undocu- 
mented still. Oh, well. 


The Buffered Keyboard 


Our shiny new BIOS is now working. 
Absolutely its best feature is an inter- 
rupt-driven, buffered keyboard. When a 
key is pressed, an interrupt occurs, and 
the input byte is saved in a ring buffer. 
This cures a problem that has plagued 
several of our favorite applications. 

Our H19, like many terminals, gener- 
ates a two-byte sequence when one of its 
function or cursor-move keys is hit. The 
first byte is ESC; the second is a printable 
character. An application like SuperCalc 
can be customized to handle these 
sequences, and as long as keys are hit 
sloooowly, everything works fine. But if a 
special key is hit twice, rapidly, the pro- 
gram may not have finished its response 
to the first key when the second key’s 
bytes start to arrive. The ESC is replaced 
in the I/O port’s buffer by the second 
character, and is lost. When the program 
finally gets around to polling the console, 
it finds only the printable character. 
Among our programs, SuperCalc was the 
worst afflicted, because it updates several 
places on the screen whenever a cursor- 
move key is hit. 

The interrupt-driven BIOS cures the 
problem for all programs, because it takes 
control within microseconds of a byte’s 
arrival and puts it away for later use. Now 
we can run off a string of cursor moves 
with the repeat key, and sit back to watch 
SuperCalc huffing and puffing to catch 
up. But it wasn’t easy to get this feature. 
We had to make several hardware fixes. 


CCS vs. CompuPro 


The first problem was that our CCS 
2810 Z80 board would not work with the 
interrupt controller on our CompuPro 
System Support board. The CompuPro 
board monitors the vectored interrupt 
lines of the S-100 bus and generates a 
single INT signal when one is pulled. The 
CCS board would recognize INT and go 
into an interrupt acknowledgement cycle, 
but what it fetched from the data lines 
was always an RST 7, not the three-byte 
call instruction that the CompuPro was 
supposed to generate. Reset 7 is FFh, and 
it really indicated that there was no data 
at all on the bus at the time the CPU was 
looking for it. 

Let’s skip lightly over several hours 
of fairly intense work and move to the 
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conclusion. The CCS 2810, or at least our 
elderly example of it, was not kosher by 
IEEE 696 standards. It was generating 
sINTA, the interrupt acknowledgement, 
much too late in the interrupt cycle for 
the CompuPro board to respond (two 
clocks later than pSYNC, in fact). Oddly 
enough, it was generating a_ perfectly 
good INTA status signal; however, this 
signal is gated onto the data bus along 
with the other simulated 8080 status bits, 
as a compatibility feature. The CompuPro, 
as you might expect, wouldn’t have any- 
thing to do with such non-JEEE frippery. 
It expects sINTA to become valid, along 
with the other S-100 status bits, when 
pSYNC comes up. We were able to get 
the good INTA signal onto the sINTA bus 
line by cutting one trace and soldering in 
one jumper on the CCS board. 


(That sounds so cool. Just cut a trace, 
solder a jumper, pooh, no problem. Lis- 
ten, no diamond cutter ever braced as 
carefully as we did before cutting that 
trace. And the sweat was rolling in 
streams when we powered up afterward. 
Would our one and only CPU board come 
up, or would some chip quietly go phhht 
and leave us without a computer? And it 
did not come up! PANIC! Then, looking 
down from the ceiling, we noticed that we 
had forgotten to connect the ribbon cable 
that runs from the CPU board to the 
CRT. With that hooked up, it ran. Phew.) 


CompuPro vs. Itself 


We were using one port of our old 
CompuPro Interfacer II board as a source 
of test interrupts. A Diablo printer with a 
keyboard was hooked to it, so we could 
produce a byte and an interrupt, while a 
test program reported the results on the 
CRT. The Interfacer II generated inter- 
rupts just as expected, provided we en- 
abled only received-data interrupts. If we 
enabled transmitted-data interrupts, the 
test program would report a continuous 
stream of them, indicating that the Inter- 
facer II was holding its vectored interrupt 
line in a low state all the time. 


This should not have been the case. 
According to the schematic, the Interfacer 
II should reset its interrupt signal when it 
sees SINTA. We pulled the board to see if 
there was a chip we could change easily. 
Then the problem became clear: the 
board didn’t match the schematic that 
came with it. Where there should have 
been a chip U13, there was only blank 
green board; the inverted Transmit Buf- 
fer Empty signal from the UART went 
straight to the interrupt line and there 
was no reset circuitry at all! We never did 
find out whether we got an early board 
with a late schematic, or vice versa. The 
Interfacer II isn’t in production anymore, 
and thank goodness we didn’t need its 
interrupts. 


CCS vs. The World 


The interrupt we really wanted was 
one from the UART on the 2810 CPU 
board, to which the CRT is attached. 
Unfortunately, CCS designed their board 
assuming that only polled I/O would be 
used. They used the nice 8250 UART 
(the IBM PC uses it, too), which has an 
elaborate structure of prioritized inter- 
rupts built into it. However, CCS left the 
8250’s interrupt pin unconnected. We’d 
inquired about this when first looking 
into interrupts a year ago, and were then 
given instructions on how to access the 
8250’s interrupt ability. Here, for the 
information of those who have a 2810 
CPU board, is how to do it. 
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The 8250 generates an interrupt sig- 
nal on its pin 30. This is a positive- going, 
CMOS signal. It has to be buffered and 
inverted before it can be applied to the 
S-100 bus. Near it on the board is U7, 
which contains an unused XOR gate 
(make sure it really is unused); this can 
be used as an inverter. We were able to 
connect US (the 8250) pin 30 to U7 pin 
12, and U7 pin 13 to U7 pin 14 (tying it 
to +5 volts). Then we ran a rather lengthy 
jumper from U7 pin 11 up and over the 
top edge of the board, and all the way 
down to the solder pad for S-100 line 4, 
Vi0*. 


It worked perfectly the first time. 
During a cold start, our BIOS has to prime 


Step into the magical world of fantasy and adventure with Oubliette 
— agame filled with dungeons, dragons and sorcery! Available for 
most CP/M* * based computer systems. Only $39.95 (add $2.00 
for shipping and handling). The Oubliette dungeon beckons — will 


you accept the challenge? 


CenNTQUR 


501 Jackson e Charleston, IIlinois 61920 
Phone: 217-348-8055 


Dealer inquiries invited. 


* Xerox is a registered trademark of Xerox Corporation. 
**CP/M is a registered trademark of Digital Research. 
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the CompuPro interrupt controller (it 
takes hours of study to figure out which 
of the 8259’s many options to program) 
and also load the 8250’s interrupt control 
register to allow received-data interrupts. 
Information on 8250 interrupts has been 
omitted from the CCS manual; you have 
to have the 8250 data sheet (or use the 
Technical Reference manual for the PC, 
which we had). We also allow the 8250 to 
interrupt when the Break key is hit. Our 
BIOS takes this as a signal to discard any 
buffered input, but it could be used as a 
hyper-escape into a monitor of some kind. 


Software vs. Common Sense 


Then we worked out the software 
problems of using a buffered keyboard. 
The first was the CCS disk formatter, 
whose second instruction was a DI. That 
made it hard to respond to its prompts 


for keyboard input. But a stickier prob- 
lem arose. 


If the keyboard is buffered, when is a 
byte of input “‘ready’’? The BIOS has to 
answer this question in its routine for 
Console Input Status. The simple answer 
is for the BIOS to report “‘ready”’ when- 
ever the keyboard buffer is not empty. 
That’s the answer we were forced back 
to after trying more clever schemes. 


If the simple answer is impemented, 
then you can’t use the keyboard buffer to 
type ahead of the system. It would be 
nice if you could type one PIP transfer, 
say, while PIP was working on the pre- 
vious one. But if that PIP transfer is toa 
character device like LST:, PIP checks the 
console input status after every line of 
output and aborts if a key has been hit. 
So you can’t type ahead of a PIP to LST: 
because PIP will quit. 


Werle 


Including a new Dynamic Debugger! 


Look at these additional Features: 


e Compiler option to generate special 
symbol table for new dynamic debugger 
by David Kirkland. (With the debugger, 
the distribution package now requires 
two disks. 


e Takes full advantage of CP/M® 2.x, 
including random-record read, seek 
relative to file end, user number 
prefixes, and better error reporting. 


e Clink option to suppress warm-boot 
* New library file search capabilities 
e New, fully-indexed 180 page manual 


¢ ®CP/M is a trademark of Digital 
Research, Inc. 
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$140% 
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Depicatep Micro Systems. INC. 
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or call (316) 625-2361 mornings only 
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Things get worse. The BDOS polls 
the console status routine every time it 
sends a byte of output to the console. If 
an input byte is ready, the BDOS reads it 
and tests to see if it is a control-S. If it is 
not, the BDOS tucks it away ina one-byte 
buffer. If you try to type ahead of any 
command that does console output, you 
will lose one byte of typed-ahead material 
for every byte of output the program dis- 
plays. For example, you might start PIP 
on a disk transfer: 


A>pip b:=a:somethin.dat 


and while it is working, you type “‘stat 
b:*.*”? as your next command. But when 
PIP ends, the two-byte prompt “A>”’ is 
typed. Before writing the ““A” the BDOS 
polls the console and reads your typed- 
ahead ‘“‘s.”’ Before writing the ‘“‘>’ the 
BDOS reads your typed-ahead “t”’ and 
stores it over the “‘s.”’ What appears on 
the console is 


Astat b:** 


Our first version of buffered input 
used a smarter solution. The BIOS re- 
ported that console input was ‘“‘ready”’ 
only when there was data in the buffer 
and the first byte of data was a control 
character or DEL. That worked, in that 
it kept the BDOS from swallowing typed- 
ahead bytes. And it allowed us to use 
control-S to hold output, control-Q to 
release it, and DEL to cancel a submit 
file. It would have been the perfect solu- 
tion if it weren’t for the foolishness of 
certain programmers. 

In two major packages that we know 
of, the code for console input looks like 
this: 


repeat 

Test console status 
until console is ready; 
read console input 


We cannot comprehend why anyone 
would do this. In a polled system, it is 
needlessly complicated, but it works. 
With a buffered keyboard it is a disaster. 
The program won’t read until the console 
is ready, but the console shouldn’t appear 
ready until a control character is at the 
head of the buffer. The result is that 
when one of these programs starts up, 
the system dies. It took a little time to 
figure out what was going on, the first 
time. We patched that program. Then the 
second one turned up, and we gave up 
and went back to the simple answer for 
console input status. 


DB, 


Reader Ballot 
Vote for your favorite feature/article. 
Circle Reader Service No. 227 
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ompilers are computer programs 
that perform language translation. 
Typical compilers translate a high- 
level lanugage, such as BASIC or Pascal 
into the machine language of the comput- 
er that the program will run on (see Fig- 
ure 1). Part III of this four-part series de- 
scribes how one type of compiler works. 





Compilers as Language Translators 


The compiler doesn’t have to trans- 
late directly into machine code. Some 
compilers output assembly language that 
must be assembled later. Others output 
an intermediate language that, in turn, is 
compiled to machine code or interpreted 
at run-time. There are even compilers 
that translate from one high-level language 
into another. For example, the RATFOR 
language is compiled into Fortran. 

Augusta programs are compiled into 
an intermediate language called ‘‘pseudo- 
code”’ (“‘p-code’’ for short). In effect, the 
p-codes are the machine language of a 
hypothetical or pseudo-machine. The 
compiler uses a technique known as “‘re- 
cursive descent parsing” to perform the 
translation. Compilers, and in particular 
recursive-descent compilers, are the sub- 
ject of this article. Included in this part is 
the first half of the Augusta compiler 
source listing (see page 20). Part IV con- 
tains the rest of the compiler listing and 
a detailed description of the compiler’s 
operation. 


The Compilation Process 


Compilation is divided into three 
steps: (1) lexical analysis, (2) syntactic 
analysis, and (3) semantic analysis and 
code generation. Some compilers make 
several passes through the source program, 
perhaps performing one of the above 
steps on each pass. Augusta is a one- pass 





Edward Mitchell, Box 390145, Mountain 
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This series Copyright © 1983 by Edward 
Mitchell. The Augusta Compiler is Copy- 
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Linguistics. “‘Ada’”’ is a registered trade- 
mark of the U.S. Department of Defense. 


compiler, so all three steps occur simul- 
taneously. 

Lexical analysis carves the source pro- 
gram into logical entities called ‘“‘tokens.”’ 
To the computer, a source file is just a 
long sequence of characters. The lexical 
analyzer breaks the characters into recog- 
nizable groups such as “IF”, “THEN” 
ee “C, “ALPHA”, and so on. 


Syntactic analysis or ‘“‘parsing’’ 
ensures that the tokens returned by the 
lexical analyzer appear in the correct 
order. The syntax diagrams presented in 
Part I of this series describes the order of 
tokens for all valid Augusta programs. 

When the syntax analyzer recognizes 
a valid sequence of tokens, the compiler 
outputs p-codes. During compilation, 
these three steps are intermingled. When 
the syntax analyzer needs a new token, it 


calls the lexical analyzer. When enough - 


tokens have been read so that the parser 
can recognize a statement or phrase of 
the language, then the code is generated. 


(a) 


SOURCE 
PROGRAM 


COMPILER| > 


Lexical Analysis 


The lexical analyzer reads the source 
program character by character. Once it 
recognizes a valid sequence of characters, 
it returns the entire group as a token. 


The classical approach to designing a 
lexical analyzer is to draw a state diagram. 
The state diagram is really just a special 
kind of flowchart where circles replace 
the usual rectangular boxes and diamonds. 
The diagram describes what the lexical 
analyzer should do for each character 
that it sees. Figure 2 (page 14) shows a 
diagram to separate digits from letters in 
a stream of characters like ‘‘ABC5S347 
PWX943ZW1FO”’. That input would pro- 
duce the following sequence of tokens: 
"ABC 833470 PW, 48 
ed beet he at and ibs © 

Fach circle inside the diagram repre- 
sents a state. The diagram begins with 
state 1. On seeing the letter ‘‘A’’, the lexi- 
cal analyzer reads a new character from 


MACHINE 
LANGUAGE 





(b) 


A:=Bt+A#3;: 


COMPILER | > LAO 4; push 


: address 


‘A 
LDO 6; pushB 
LDO 4;pushA 
LDCI 3; push 3 


VIPI 3% A 
ADI ‘+B 
STO > result 


Figure 1. 


(a) A compiler translates a high-level language into the machine language of the 
computer that the program will run on. (b) The translation of a simple Augusta 


statement into p-codes. 
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the input and jumps to state 3. The aster- 
isk (‘**’’) indicates that a character is 
read before entering the new state. 

The analyzer remains in state 3 as 
long as it continues to see an alphabetic 
character. Upon reading “‘5”’ from the in- 
put, the analyzer jumps to state 4. At this 
point, it has identified the first complete 
token “ABC’’. Returning to state 1, the 
analyzer is still looking at a ‘‘5”’ so it 
jumps to state 2 and processes the digit 
characters. Listing 1 (page 17) shows how 
the state diagram can be converted to a 
BASIC program. 

A compiler, such as Augusta, must 
recognize a large number of tokens — 
many more than just letters and numbers 
— for example, all of the arithmetic opera- 
COTS 6 a cn So EUS 
of the punctuation symbols like ‘‘(’’, 
“es **)? and “‘:=’. Some symbols are 
harder than others to recognize. For 
example, ‘‘/” by itself is the division sym- 
bol. But if it is immediately followed by 
“=” as in ‘‘/=”, it becomes the ‘“‘not 
equal’’ relational operator. Similarly, 
some tokens can be quite lengthy. Take 
the character string, for example. It be- 
gins with a double quote (“‘) followed by 
a large number of characters that are ter- 
minated by a trailing quote. 

Just as flowcharts are unnecessary 
for coding many programs, state diagrams 
are not really needed for many lexical 
analyzers. Instead, a practiced programmer 
can directly code an appropriate analyzer 
fairly quickly. To wit, Augusta’s lexical 
analyzer was written in a single evening 
and appears in lines 1280 through 1775 
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of Listing 2 (page 20). 

The lexical analysis stage of the com- 
piler will often do additional work to aid 
the rest of the compilation process. Num- 
bers are converted from their character 
representation (e.g., ““197’’) into an inter- 
nal numeric form (e.g., TN=197, where 
TN is a variable). All identifiers (any to- 
ken beginning with an alphabetic charac- 
ter) are looked up in the keyword table. 
If the identifier is a keyword like “AND” 
“PROCEDURE”, or “ELSE”, then the 
lexical analyzer marks the token as a kKey- 
word. Unquoted lower case letters are 
converted to upper case. 

In most compilers, the lexical analy- 
zer is a Subroutine. At each call, it returns 
the next token from the program source. 


Syntax Analysis 


The syntax analyzer or “parser” 
checks that the tokens appear in the 
proper order. The ‘“‘proper order” is de- 
termined by the language’s syntax which 
is the set of rules that defines the lan- 
guage. The syntax diagrams in Part I 
(January 1983) of this series show what 
valid Augusta statements look like. 

How does syntax analysis work? 
There are actually several techniques for 
parsing a computer program. Augusta 
uses a method called recursive-descent 
parsing, which is a variation of “top- 
down’’ parsing. The names “recursive 
descent”? and “‘top down” come from 
how the parser builds a parse tree. (You 
don’t need to understand the theory in 
great detail. However, it’s convenient for 
following the basic operation of the par- 


* Alphabetic 


Non- 


ser. I'll keep this theoretical section to a 
minimum.) 


A tree is a special type of data struc- 
ture that is normally depicted upside 
down as in Figure 3 (page 15). This im- 
plies that the “‘root” is at the top of 
the tree and the ‘“‘branches’’ are at the 
bottom. Top-down parsing is so named 
because it produces a tree-like structure 
from the top and going downwards as it 
parses a statement. Compare the syntax 
diagrams in Figure 4 (page 16) to the 
parse tree in Figure 3(b) (page 15). The 
parse tree represents the path that the 
compiler follows through the syntax 
diagrams as it parses an expression. 


To see how syntax analysis works, 
we'll construct a parser for the simplified 
expressions described by the syntax dia- 
grams in Figure 4 (page 16). These dia- 
grams recognize the algebraic hierarchy of 
operations: “‘*’? and “/” come before 
ce? and pies 

The syntax diagrams are recursive 
because one of the definitions is defined 
in terms of itself. EXPR is defined using 
SE; SE is defined using FACTOR; and in 
the case of a parenthesized expression, 
FACTOR is defined using EXPR. 


The diagrams can be translated into a 
set of procedure calls. A simple implemen- 
tation of the parser written in Augusta is 
shown in Listing 3 (page 27). Procedure 
GETTOKEN (not shown in Listing 3) 
reads a single token of input and places it 
in the global variable TOKEN. TOKEN is 
a character containing “‘C” if a constant 
was read, “‘I”’ if an identifier was read, or 


* Alphabetic 


Non-digit 


alphabetic 


Figure 2. 


A simple state diagram to separate letters from digits. See text for details. 
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one of the punctuation symbols ‘“‘(’’, 


eT 66 99 hrs See 66 99 
2 > > > 5 


To parse the expression, 3 *(5+6), 
GETTOKEN reads the “3”. EXPR calls 
SE to evaluate a “‘simple expression.” SE, 
in turn, calls FACTOR. Seeing a constant 
*“C”, FACTOR reads the next token and 
returns to SE. Since the token ‘‘*”’ is not 
one of “‘+” or ‘‘-”?, control returns to 
EXPR. But “*” is recognized by EXPR, 
so EXPR reads the next token, a left 
parenthesis “‘(”’, and calls SE again. SE 
calls FACTOR where the parenthesis is 
handled. FACTOR scans past the ‘‘(” by 
calling GETTOKEN and calls EXPR to 
evaluate the subexpression. After return- 


ing from EXPR, FACTOR sees the right 
parenthesis “)”’ and returns to SE, which 
returns to EXPR. 


Semantic Analysis 


Statements that are syntactically 
valid may still not make sense. Variable 
identifiers such as A and B can be multi- 
plied together if and only if A and B are 
numeric variables. If A and B are strings, 
then the statement is meaningless. For 
example, 


(1) A := “String 1”’; 
(2) B := “String 2”’; 
(3) C = A:*B; 


= Root Node 


ee Nodes 


@—$————— Branches 


TA Leaves 


(b) Parse Tree for 3+ 5 * (8 — 3) 


EXPR 


se) 


=) 


FACTOR FACTOR iS SE) 


FACTOR 


OC eR IY 


FACTOR 


Figure 3. 


(a) shows a data structure called a tree. Because the tree is depicted upside 
down, the root is on the top. (b) shows a parse tree produced by parsing a simple 
expression according to the syntax diagrams in Figure 4. Parse trees are the basis 
of recursive-descent parsing, the technique used by the Augusta compiler. 
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Statement 3 is syntactically correct but 
semantically wrong. 

Semantic analysis attempts to infer 
meaning from the statement; e.g., C is to 
be assigned the quantity of A multiplied 
by B. Once the compiler understands the 
statement, it can generate the correspond- 
ing p-code translation. 

Syntax analysis only cares about 
finding the correct tokens, such as a con- 
stant, an identifier, a keyword, or so on. 
Semantic analysis, on the other hand, 
examines the value of the tokens. For 
example, the identifier ““ALPHA” must 
be looked up in a symbol table to see if 
it is defined. If it is defined, then the 
compiler must determine that it can be 
used correctly in the current context. 


Code Generation 


Augusta generates code as it does the 
parsing. An example, using the simple 
expression parser, shows how this is done. 

Eset 


X := 5 * 4; 
be a simple assignment statement. The 
compiler, upon seeing an identifier fol- 
lowed by ‘“‘:=’’ begins parsing the assign- 
ment statement. The symbol “X”’ is 
looked up in the symbol table, which 


tells the compiler that X is an integer vari- 
able stored at global offset 10. Augusta 
generates 


LDA 10 ; Load address of variable X 


The compiler next scans across the expres- 
sion. But note that because Augusta gen- 
erates code for a stack machine, both 
operands (the ‘‘5”’ and the ‘*4”’) must be 
pushed on the stack before performing 
the multiplication. This means that the 
following sequence of p-codes will be 
created: 


LDCI5 ; Load constant 5 on to the 


; Stack 

LDCI 4 ; Load constant 4 on to the 
; Stack 

MPI ; Pop top 2 words, multiply 


; together, and push result 


Finally, the top of stack value is stored at 
X, by emitting the instruction 


STO ; Store top of stack value in- 
‘to the address contained in 
; the next word on the stack 


Listing 4 (page 28) shows the simple ex- 
pression parser modified to generate 
p-codes. 

Two new procedures, EMITBYTE 
and EMITWORD, have been created. The 


At Key Micro Systems, Inc. 
we deliver simply the best 
S-100 computers for expand- 
able multi-user or single 
user systems. You can run 
any mix of 8 or 16-bit soft- 
ware on any terminal. And 
our use of the leading, high- 
est quality peripherals com- 
bined with the power of 
CompuPro boards assures 
you of complete system 
confidence. 


Whether you need an estab- 
lished system, peripheral 
support, or a system con- 
figured to your particular 
specs, we deliver. On time. 
Every time, 


MICRO SYSTEMS INC. 


aioane ( ompuPro 


SYSTEMS CENTER 


1606 Nooseneck Hill Rd., PO Box 715, Coventry, RI 02816 - 401/828-7270 
822 Boylston St., Suite 201, Chestnut Hill, MA 02167 - 617/738-7305 
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parsing routines call EMITBYTE and 
EMITWORD when they need to output 
p-codes or p-code parameters. For exam- 
ple, the LDCI opcode is output with the 
following calls: 


EMITBYTE(1) ; — LDCI p-code 
: value 
EMITWORD (5) ; — constant 5 fol- 
: lows LDCI 


Code Generated for FOR Loops 


The previous section gave an over- 
view of the code generation scheme. We 
will now look at some specific statements 
and see what the corresponding p-code 
translation looks like. 

The FOR loop has the form 


FOR < Identifier > IN 

< Starting Value>.. 

< Ending Value > 
LOOP 

< Sequence of Statements > 
END LOOP; 


For example, 


FOR PEN. 10 

LOOP 
PUTINT(); 
NEWLINE; 

END LOOP; 


FACTOR 


EXPR 


Figure 4. 


Syntax diagrams for a simple expression parser. 
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prints the integers 1 throught 10. 

For the loop above, the compiler 
must emit code to set I:=1 at the begin- 
ning of the loop to check to determine 
if I is greater than 10 and to increment I 
each time the loop is executed. Listing 5 
(page 29) shows sample code for the loop 
shown above. 

When the FJP instruction at (1) in 
Listing 5 is emitted, the compiler does 
not yet know where the program should 
jump to. Until the code for the enclosed 
sequence of statements is generated, the 
compiler doesn’t know how many bytes. 
the FJP instruction should jump past. 
Instead, it must remember where the FJP 
instruction is located, generate the re- 
maining code, and then go back and fix 
the FJP instruction so that it will jump to 
the correct location. This technique is 
called ‘‘back patching’? and is used ex- 
tensively when compiling long sequences 
of IF-THEN-ELSEIF and CASE state- 
ments. 


The WHILE Statement 


The WHILE statement is translated 
into a conditional test, followed by the 
enclosed statements and ending with a 
jump back to the conditional test. Listing 
6(b) (pages 28 and 29) shows the code 
produced for WHILE statement shown in 
6(a) (page 28). 


IF-THEN Statements 

Listing 7(a) (page 29) shows sample 
code for a simple IF-THEN-ELSE state- 
ment. Back patching is done for all the 
forward jump instructions, which in- 
cludes both the FJP and UJP p-codes in 
Listing 7(b) (page 29). 

‘Short circuit’? boolean expressions, 
whether used in assignment statement or 
as part of an IF-THEN test, use the FJP 
instruction to jump over portions of the 
expression code. Listing 8(b) (page 30) 
shows the code generated for the state- 
ments in 8 (a) (page 30). 


The CASE Statement 


The CASE statement is unusual in 
that it uses the XJP (indirect jump) op- 
code to branch to the appropriate section 
of code. XJP is a seven-byte opcode, 
having the format 


XJP wl, w2, w3 


where wl, w2, and w3 are 16-bit words. 
XJP uses the value on the top of the 
stack as an index into a jump table that 
appears after the code for each of the 
cases. wl and w2 are the minimum and 
the maximum case selections, respectively. 
For example, in a CASE statement like 


CASE 1 IS 
WHEN 7=> ... 
WHEN 11 => 
WHEN 19=> 
WHEN 23 => 
END CASE; 


the minimum selector, wl, is 7, and the 
maximum selector, w2, is 23. Word w3 
is the offset to the indirect jump table. 
Listing 9 (page 30) shows the basic format 
for the case statement. 

The jump table has the following 
format, 


=O JP instruction 
address of OTHERS condition 
address of case wl 
address of case w1+1 
address of case w1+2 


address of case w2-1 
address of case w2 


For the CASE statement shown previously, 
with selectors 7, 11, 19, and 23, an entry 
is made in the jump table corresponding 
to each selector. But the jump table has 
sixteen entries (maximum selector minus 
minimum selector or 23 - 7) and so only 


Augusta Part Ill 
Listing One 
SS IMPLE LEXICAL ANALYZER 


1o 
“a0 
a) 
40 
BO 
0 
7O 
100 
110 
1 se 
130 
BOO 
210 
ee 
BOO 
210 


rps Fo 
sec! oSiee {) 


400 
410 

ae) 
430 
SOO 
=20 
ROD 
810 
B20 
BAO 
B40 
B50 


DIGITS$="O1 22456789" 


INPUT "ENTER STRING: 

P= ’ 

GOSUE g00 
"STATE 1 ~ DECIDE IF 
IF INSTR (DIGITS#, CHS) 
IF INSTR (ALPHAS, CHS) 
GOTO Soo 


"STATE 2 - 


GATO 400 
"STATE 3 - 
IF INSTR (ALFHAS, CHS) 
GATO 400 
"STATE 4 ~ 
PRINT TOKENS 
TOKENS="" 
GOTO 100 
‘STATE S - 
STOP 
"READ 
IF FoLEN (S$) 
TOKEN$=TOKENS+CHS — * 


Pap 
FE TURN 





THEN GOSUB S800: 


INVALID CHARACTER 


ACCUMULATE 


CHE=MIDS(S8,F, 1) GE EAT 


four entries are accounted for. All other, 
unused selectors are filled with the address 
of the UJP instruction at the beginning 
of the table. Then, when a case value for 
l is: not:-oné““of (7 Thc 19. or 232 the 
program does an automatic jump to the 
OTHERS clause. The first entry in the 
table is the address of the code to handle 
the OTHERS condition. In the event that 
there is no OTHERS clause, this entry 
simply jumps to the first instruction after 
the jump table. 


In the July Issue 

Part IV contains the final half of the 
Augusta compiler source listing. It con- 
cludes with some personal comments on 
the subjects of Ada, the rationale for 
creating Augusta, the DoD, and Microsoft 
BASIC. DB, 


(Listing One below) 


(Listings 2 through 9 on pages 
20 through 30) 


Reader Ballot 
Vote for your favorite feature/article. 
Circle Reader Service No. 229 


ALPHA$="ABCDEFGHIJELMNOPORS TUVWXYZ" 
"3% 

F POINTS TO NEXT 
READ CHAR 


CHAR TO READ 
INTO CHE 


ALPHABETIC QR DIGIT 
THEN GOSUE 
THEN GOSURB 


BOOs 
BOs 


GOTO 
GOTO 


LOO 


OUD 


READ IN DIGITS 
IF INSTR(DIGITSS$, CHS) 


SOTO 


BOO 


READ IN ALPHABETIC CHARS 
THEN GOSUB 


BOO: GOTO 300 


OUTPUT THE EXTRACTED TOKEN 


STOFS 


CHARACTER OF INFUT 
THEN CH$=",": 


RETURN 
A TOKEN 
CHARACTER 


End Listing One 
(Listing Two begins on page 20) 
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Z-8000 Cross Development 
Package $179.50 


Instant Z-8000 Software! This package allows develop- 
ment and conversion of software for the Z8001, 8002, 
8003 and 8004 based machines on a 64K Z-80 CP/M 
machine. This powerful package includes: 

«a Z-80 to Z-8000 Assembly Language Source 

Code Translator 

¢an 8080 to Z-8000 Source Code Translator 

* Z-8000 Macro Cross Assembler 

¢ Linker and Loader 

* COM to Hex File Converter 

¢a 100 page User Manual 

¢a Zilog Z-8000 Technical Reference Manual 
The Translators provide Z-8000 source code from 
Intel 8080 or Zilog Z-80 source code. This source code 
expansion is from 2% to 11%. The Translator outputs a 
worksheet and a Z-8000 source file. The worksheets show 
each line of 8080/Z-80 code, with notes to help the 
programmer to optimize performance, and further lower 
code expansion. It even comments lines it adds! The Z-8000 
source code used by these packages are the unique 
2500AD syntax using Zilog mnemonics, designed to make 
the transition from Z-80 code writing to Z-8000 easy. 


ZSOOADSOFTVIARE INC 


me Offers you a variety of Cross Assemblers for your Z-80 CP/M° System. saa 


Z-80 Macroassembler $49.50 
Power for larger programs! This 2500AD macro- 
assembler includes: 


« Zilog Z-80 Macroassembler (with the same powerful 
features as all our assemblers) 


¢ powerful linker that will link up to 400 files 


«Intel 8080 to Zilog Z-80 Source Code Converter 
(to convert all your Intel source to Zilog Syntax in one 
simple step) 


* COM to Hex Converter (to convert your object files 
to Hex for PROM creation, etc.) 


¢ 52 page User Manual 


6502 MacroCrossAssembler $79.50 


6502 software on your Z-80 machine! This 2500AD 
software allows you to develop large, powerful assembly 
language 6502 programs on a Z-80 CP/M System. The 
program uses standard mnemonics with a straightforward 
Zilog Z-80 type syntax. This package includes: 

* 6502 Macro Cross Assembler 

¢ the powerful 2500AD Linker 

*a 50 page User Manual 


Other Macro Cross Assemblers available: 
* Zilog Z-8 $79.50 Intel 8748, 8749, etc. $79.50 


mm Al) 2500AD Assemblers and Cross Assemblers support the following features: === 


Relocatable Code — the packages include a versatile 
Linker that will link up to 400 files together, or just be used 
for external reference resolution. The Linker allows 

Submit Mode or Command Invocation. 

Large File Handling Capacity— the Assembler will 
process files as large as the disk storage device. All 

buffers including the symbol table buffer overflow to disk. 
Powerful Macro Section— handles string comparisons 
during parameter substitutions. Recursion and nesting 
limited only by the amount of disk storage available. 
Conditional Assembly — allows up to 248 levels 

of nesting. 

Assembly Time Calculator— will perform calculations 
with up to 16 pending operands, using 16 or 32 Bit 
arithmetic (32 Bit only for 16 Bit products). The algebraic 


hierarchy may be changed through the use of parenthesis. 


Listing Control— allows listing of sections on the 
program with convenient assembly error detection 
overrides, along with assembly run time commands that 
may be used to dynamically change the listing mode 
during assembly. 

Hex File Converter, included —for those who have 
special requirements, and need to generate object code 
in this format. 

Pian English Error Messages— 


System requirements for all programs 
Z-80 CP/M 2.2 System with 64K RAM and at least a 
96 column printer is recommended. 


Z-8000 based versions of all programs are available. Call 2500ADSOFTWARE, 303-752-4382. 


Ds on een nee eee eee eeere———————oee 
i would like to order: Name 
: i 
Coming soon! | 12.8000 Cross Development Company 
; Package $179.50 Address 
ils. 
Call for deta ; 0 Z-80 Macroassembler $ 49.50 City State Zip 
* 8086 Macro Cross ! © 6502 Macro Cross Assembler $ 79.50 piiorad se: Ext. 
Boathee S 80 to 8086 1 O Zilog 2-8 $ 79.50 Make and model of 
ee | 2 Intel 8748, 8749, etc. $ 79.50 COMBUIRE SY 
Translator , O C.O.D. (2500AD pays C.O.D. charges) 
¢ 8086 Relocating Macro-  ! $ DO VISA or MasterCard #, Exp. Date (mo./yr.) 
assembler forCP/M86_ shipping/handling ‘ 
* all 2500AD products . ($6.50 per unit) Sirah 5 ce aoe 
running underCP/M86 ss totalorder $ 2AOOADSCOFMA 
: REINC 
CP/M is a registered trademark of Digital Research, Inc. P.O. Box 441410  Aurora,CO 80014 303-752-4382 
CT ti(‘i‘S;S;O Dee 
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partial circles or arcs and at other times 
complete circles are required. The algo- 
rithm presented here draws complete cir- 
cles accurately and quickly and is relatively 
simple to program. The routine is wntten 
for the IBM Personal Computer using 
IBM’s Macro Assembler, and can be imple- 
mented as an IBM Pascal procedure. 


The Algorithm 


Circle algorithms generally use a trans- 
formation from polar to rectangular co- 
ordinates by the following relationships: 


[: some instances it is necessary to draw 





Daniel L. Lee, 1401 E. 55th Street, Apt. 
601, Chicago, IL 60615. 


Mr. Lee refuses to reserve any rights, 
commercial or otherwise, to this pro- 
cedure. 


CP/M Software 


WASH 


Easy to use directory maintenance utility 
that replaces a dozen older programs. 
Menu driven for fast directory display, view 
or print, copy rename, delete. Also multiple 
copy and delete. Much easier to use than | 
the CryMiatiities =o eo oi $49.95 
UNERA 
ERA *.BAS instead of ERA *.BAK can ruin 
your whole day. UNERA to the rescue — it 
recovers all ERAsed files for CP/M 2.2 
Floppy and Hard Disk Systems with 
Standard directories ............ $75.00 
FORMS-3 
Ideal for filing out all kinds of forms. Fea- 
tures field editing for numeric, dates, etc., 
justification, multipages, required entry. 
Can also use a separate data file. $40.00 
SUPERFILE 
Solves your filing problems. Menu driven 
information retrieval system for storing and 
quickly finding information. Features AND, 
OR and NOT in search command. Sort, 
merge and split utilities included. Build data 
base with any CP/M editor. Computer 
Magazine Database 900+ entries included. 
with Demo Data Base & Manual $165 
Manual only(applies to purchase)$50 
Available 8” Single Density, North Star Single and Double | 
Density, most 5%"' soft sectored disks. 
ADD $1.50 SHIPPING AND HANDLING 


CALIF. RESIDENTS ADD TAX 


Slliam CAssociates 


24000 Bessemer Street 
Woodland Hills, CA 91367 


(213) 348-4278 — 
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xX R cosine(A ) 
Af R sine(A) 


where the (X,Y) coordinates produce the 
locus of points for the given radius R as 
the angle A varies from O to 2 pi radians. 
This method requires trigonometric rou- 
tines to compute sine and cosine values at 
least for the start and end points and for 
an angular increment. 


A simpler method which does not re- 
quire sine and cosine values is obtained 
by elementary calculus, which can be used 
to show that dX/dY=-tangent(A)=-Y/X. 
Also, dY/dX =-cotangent(A)=-X/Y. In 
other words, the change in X, given a small 
change in Y, is simply the negative of the 
ratio of Y to X. Similarly, the change in 
Y, given a small change in X, is simply 
the negative of the ratio of X to Y. 


Given these relationships, the circle 
procedure is straightforward. For simplic- 
ity it will be assumed that the circle center 
is at the origin of our coordinate system. 
It is not difficult to adjust for a change in 
origin. 

The first point plotted is chosen as 
Y=R and X=O, where R is the radius 
measured in screen column units. Y is 


incremented by one unit and X is decre- 


mented by Y/X units and the point plotted. 
This process is continued until Y/X=1. At 
that point (which corresponds to a 45 
degree angle), we switch over to decreasing 
X by one unit and increasing Y by X/Y 
units. The process is continued until X/Y 
equals QO, i.e., when X is decremented to 0. 
At that point an arc from 0 to 90 degrees 
has been drawn. The complete circle can 
be obtained by using the symmetry of the 
circle to compute the corresponding 
points in each of the three remaining cir- 
cle quadrants as we trace out the arc from 
0 to 90 degrees. 


The switch over when Y/X equals 1 is 
required because the tangent will approach 
infinity as the angle approaches 90 degrees, 
and overflow will occur somewhere prior 
to that point. 


To actually implement the algorithm, 
we have to adjust for the origin located at 
the top left-hand corner of the video 
screen. Also we have to take into account 
the aspect ratio of the screen. When plot- 
ting 0 to 45 degrees, the X value must be 
multiplied by the inverse of the aspect 
ratio, and when plotting from 45 to 90 
degrees, the Y value must be multiplied 
by the aspect ratio. Assuming a screen 
aspect ratio of 4/3, the aspect ratio to 
produce a circle in medium-resolution 


graphics is 5/6 and is 5/12 for high- 
resolution graphics. 


The Assembly Routine 


The routine incorporates the elements 
of the algorithm just described. It is also 
necessary to scale the computations by 
some factor to retain numerical accuracy, 
and then to rescale to obtain the points 
to plot. A factor of 1000 gives sufficient 
accuracy for the PC’s high-resolution 
mode. 

As mentioned, the circle routine can 
be implemented as a Pascal procedure. 
Listing 1 (page 35) is the circle routine 
and Listing 2 (page 37) is a simple calling 
routine which generates an internal calling 
sequence as used by IBM Pascal. 

Pascal sets up a frame on the stack 
for an active procedure which is invoked 
by a FAR call. First, the calling program 
pushes the procedure arguments from 
left to right onto the stack. Then the 
caller’s segment address and offset are 
pushed onto the stack. When the proce- 
dure receives control, it should first save 
the caller’s base pointer by pushing BP 
onto the stack. Then the BP register is 
set equal to the SP register (stack point- 
er) and the procedure can then reference 
the arguments by adding six bytes to the 
BP register — four for the caller’s return 
address and two for the caller’s base 
pointer which has been pushed onto the 
stack. Thus, assuming integer value argu- 
ments, the first variable on the stack can 
be addressed by BP+6, the second by 
BP+8, and so on. 

To return, the procedure must restore 
the caller’s base pointer in BP and the SP 
register must be restored by a RET x, 
where x is the number of bytes on the 
stack occupied by the arguments which 
were passed. 

Note that the IBM-supplied BIOS 
routine is used to write the points to 
screen. That is accomplished by storing 
12 in the AH register, the X coordinate 
in the CX register, the Y coordinate in the 
DX register, and then issuing an INT 10H 
instruction. In this routine, the INT 10H 
instruction is defined as the MACRO, 
BIOSCALL, the expansion of which is 
denoted by “‘+” in the listing. 


DB, 
(Listing begins on page 35) 
Reader Ballot 


Vote for your favorite feature/article. 
Circle Reader Service No. 231 
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ae and ill compilers 


TELECON’S C COMPILERS OFFER YOU 
@® FULL C 

@® UNIX* Ver. 7 COMPATABILITY 

® NO ROYALTIES ON GENERATED CODE 

@® GENERATED CODE IS REENTRANT 

@® C AND ASSEMBLY SOURCE MAY BE INTERMIXED 
@® UPGRADES & SUPPORT FOR 1 YEAR 


IN THESE CONFIGURATIONS: 


HOST 6809 PDP-11*/LS11* 8080/(Z80) 8088/8086 
TARGET hae TARGET TARGET 


FLEX*/UNIFLEX* | $200. ee 
OS-9* $350. 00 on 


te era 
500.00 200. 00 
350.00 wa 
CP/M* 200.00 “sicar 
500.00 500.00 WITh 
e080/ (20) so | soe 350.00 
PCDOS*/CP/M86* 
8088/8086 500.00 500.00 500.00 


Others Pending 
C SOURCE AVAILABLE FOR $2,500°° 


SO...IF YOU’REREADY TO MOVE UP TOC... 
CALL 
408-275-1659 
TELECON SYSTEMS 


1155 Meridian Avenue, Suite 218 
San Jose, California 95125 










500.00 















r 
‘ 
. 


RT-11*/RSX-11* 
PIF: 











200.00 WHOL! 
350.00 sit 






* DCDOS is a trademark of IBM CORP. pea tei rademark Sea UNIX is a tradema a heen haa oe 1] ss as eke Li rademark of Digital Equipment 
Corporation. FLEX/ UNIFLEX is a tradem of Te on cal Systems consultants. CP/M & a M86 tradema »f Digital Res OS Bae mark of Microware & Motorola. 
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Now you can computerize your business forms 
and input screens without all that tedious, time 
consuming programming. 

With ZIP,™ it’s going to seem almost too easy. 


Just “paint” the screen. 

‘To prepare an input screen or output form, 
just move the cursor around the screen and type in 
text, prompts and data field names exactly where 
you want them. Use “@” to print or display values, 
use “;” for input fields. 

When the screen looks like the format you 
want, type °/S” and what you see is what you'll get. 
In seconds, ZIP writes all the program code to 
recreate the format on the screen or on paper. 

_ And you can use the ZIP code immediately 
just by adding a single line to your main program: 
GOSUB xxxxx in BASIC, DO Formname in 
dBASE II. 


ZIP is quick and friendly. 

ZIP runs on virtually every 8-bit micro known 
to man, and your terminal continues to work the 
way it did (tab, arrows, etc.), so you don’t have to 
learn or unlearn anything about your equipment. 

Commands are typed (no control codes), so 
you or your secretary can breeze through input 
Screens and output forms up to 88 lines long and 
have ZIP whip out the BASIC or dBASE II code. 

The ZIP Talker.™ a line at the bottom of the 
screen, always tells you exactly where you are. And 
Help is just two keystrokes away. 


Now MBASIC really ZIPs. 


The MBASIC version goes further and gives 
your programs the same screen handling character- 
istics that ZIP has, by writing a piece of itself in 
MBASIC so that you can use it in any of your 
programs. 

The operator can use the arrows, etc. during 
data entry and conveniently jump back and forth 
between the input fields. 

You can specify field lengths, or let ZIP default 
to the available space. Either way, text and prompts 
are protected no matter what kind of terminal you 
have, so the operator can’t write over the fields 
and prompts. 





THE PAPER 













qeemmememe i KC, te pees agen 


NON-NEGOTIABLE _ Fi 
Mi Paseh vere 


ORWARDER AIRBILL 
COMPLETE BIL. TO AREA BELOW 
(CHARGES ARE ASSUMED TO BE COLLECT 
UNLESS OTHERWISE INDICATED) 


STATEMENT _ 


COMMISSION REPORT 





REPRESENTATIVE’S NAME CDRS SOLD MONTH OF 





OO ae heeenenennenans COMMIBEION PAID 10 


CUSTOMER NAME: ;Customer$ 
MAIL ADDRESS: ;Addr1$:30 
CITY: ;Addr2$ 
STATE: ;Addr3$ 7 A) teed 47+) 
SHIP ADDRESS: ;Addr4$:30 
CITY: ;Addr5$ 
STATE: ;Addr6$ ZiP: ;Zip2:5 
DISCOUNT CATEGORY: ;Rate! 


THE CODE FOR THIS NEW CUSTOMER IS @CustCode. 


DATE: @ Date 


Row 17, Col 36 


You get the MBASIC code for a “Talker” that 
you can use to pretty up your program prompts. 
And easy, one-line data validation is built in. 


Join thousands of users ZIPping along. 

All you need is an 8-bit micro with CP/M or 
MPM, 48k of memory and a 24x80 ASCII or ANSI 
terminal (Osborne 1 and 56k Apple okay, too). 

The MBASIC and CBASIC versions are $160 
each ($225 for both) plus $7 shipping (VISA, 
MasterCharge or money order). The dBASE II 
version is available alone from Ashton-Tate 
(213-204-5570), or we'll sell you dBASE II with 
ZIP for $650. For more information, contact Nexus, 
5455 Wilshire, Suite 802, Los Angeles, CA 90036. 

Or if you'd like to end the paper chase 
sooner, just call 800-227-3747. (In California, call 
213-937-0554, add 6% tax.) 
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In the January 1982 issue of Dr. 
Dobb’s we presented Edward Ream’s 
popular Small-C screen editor. Readers 
received a fine editor which, at the same 
time, was an excellent candidate for ex- 
tension and modification. Alan Howard 
has provided us with an extensive set of 
enhancements. Those who wish to im- 
plement changes in the original editor 
should find guidance and inspiration from 
Mr. Howard’s work. 

Mr. Howard has chosen a modular 
approach to the problem and his changes 
should be easy to implement. Mr. Ream 
himself has attacked the situation by sig- 
nificant revision of the entire editor. We 
will be publishing Mr. Ream’s revision, 
called RED, in the near future. Compari- 
son of these two approaches should pro- 
vide insight into programming techniques 
and implementation tradeoffs, and we 
feel fortunate to be able to publish both 
pieces of work. 

While the January and May 1982 
back issues are no longer available (the 
bound volume containing them should be 
out later this year), we understand the 
original editor may still be obtained from 
a variety of sources, including several 
computer bulletin boards. Edward Ream 
still distributes it himself for $50 on 8- 
inch, CP/M diskettes, and can be reached 
at 1850 Summit Avenue, Madison, WI 
53705. A BDS C version may be obtained 
from The C User’s Group, Box 287, 
Yates Center, KS 66783 (which sells it 
for $8 in a variety of formats) and Steve 
Passe’s Cnode computer bulletin board 
(contact the C Users’ group for details). 


t the beginning of Edward Ream’s 
article introducing his Small-C 
Screen Editor in Dr. Dobb’s Jour- 
nal (No. 63, January 1982), he asked 
whether our present editor lacked flexi- 
bility, transportability, and extensibility. 
Although my mainstay editor has been 
PIE from Software Toolworks, I have 
often been annoyed at its inability to edit 
large files or to make major structural 
changes in text. On the other hand, 
Ream’s editor as presented did not go 
much beyond PIE and seemed clumsy in 
its Edit mode. It did, however, encourage 
adapting it to fit individual needs since it 
was presented in source code. Thus, 








Alan D. Howard, Route 3, Box 680, 
Crozet, VA 22932. 


after several nights of typing and several 
more nights of debugging, I had the C 
editor up and running (those of you who 
want to join me doing it the hard way, be 
sure to note the bug fixes in the May 
issue, No. 67). I have been modifying the 
editor during the last few months and it 
has evolved to the point that I feel some 
of Dr. Dobb’s readers may be interested. 
The changes are of several types: 


(1) Extensions to the file-handling 
and buffer management to permit editing 
large files, extracting parts of the text to 
the write file, and moving and copying 
portions of the text within the file. 


(2) Changing the edit mode opera- 
tion to recognize special keys on the H19 
Terminal or H89 Computer instead of 
single-letter commands. As a bonus, the 
editor now assumes eXchange mode for 
any other typed key. The code can be easi- 
ly modified for other terminal protocols. 


(3) Addition of afew new commands 
to the edit-mode and some changes in 
rules of operation. 


(4) Slight modifications to allow 
modular compilation using the Software 
Toolworks C/80 compiler. 


(S) Enhancements to improve the 
speed of response in edit mode and during 
search and replace operations. 


These enhancements are discussed 
below as explanations for the listing that 
accompanies this article. Only those varia- 
bles, declarations, and functions that have 
been changed from the original listing are 
listed. A documentation file is included in 
the listing which summarizes the ex panded 
features and all commands. 


Changes to File Handling and 
Command -Mode Operation 


Most of the changes to the command- 
mode are concerned with adding flexibili- 
ty to file handling and major buffer alter- 
ations. Separate read and write files are 
now maintained, with load <filename> 
specifying the read file name, clearing the 
buffer, reading the file, and closing the 
read file if it all fits in the buffer. Other- 
wise as much as fits is read in, and the 
read file remains open. If a filename is 
specified in the command line when the 
editor is loaded, the filename is automat- 
ically passed to the load command. The 
open <filename > command opens the 
read file without clearing the buffer or 
reading anything in. More from the read 
file can be added to the buffer with either 


the rest or read <n> commands. Rest 
reads in as much more as possible and 
gives the option of clearing the buffer, 
but read <n> reads only <n> more lines 
without clearing the buffer. The write file 
is specified by name <filename> for a 
new file, or delname <filename> for writ- 
ing over an existing file (this replaces the 
resave command). Rename <filename> 
closes the existing write file and opens 
a new one. Write <n> writes <n> 
lines from the buffer to the write file, de- 
leting those lines. To balance the existing 
append <filename> command, an extract 
<from to> command has been added to 
write the indicated line range to the write 
file without deleting those lines from the 
buffer. Finally, to allow flexibility, the 
read and write files can be closed by 
closeread and closewrite. 


Major structural changes in the file 
can now be made using the copy < from 
to n> and move <from to n> com- 
mands, which take n lines from < from > 
and copy them to before line <to>. In 
addition, move deletes the <n> lines at 
<from >. For speed, these routines open 
up the new space, and then do the copying 
or moving. No move or copy is allowed 
if there is not room in the buffer. If buf- 
fer space is tight, or if the move or copy 
is to a part of the file not currently in 
memory, then use the extract and append 
commands, which use the disk as a buffer. 

Because tabs are treated as ordinary 
characters, showtab has been included to 
allow tabs to be shown in reverse video. 
This mode is reset by hidetab (the default 
mode) where tabs are just blanks. 

The following command-mode com- 
mands are unaltered from the original: 
append, change, clear, delete, dos, find, 
g, list, search, and tabs. 


Changes to Edit and Insert Modes 


The most important change to the 
edit mode is the replacement of the single- 
letter commands by _ escape-character 
sequences generated by the special keys 
on the H19/H89 keyboard. Similar keys, 
but with different escape sequences, are 
found on many other terminals and com- 
puters. This allows default use of the eX- 
change mode (replacing contents of cur- 
sor position with the typed keystroke) 
for normal keys, including the space bar. 
The eXchange mode has been speeded up 
considerably to allow rapid typing. Most 
special characters and edit mode com- 
mands retain their original functions (see 
the documentation portion of the listing 
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FREE BASIC 
Z-80 BOARD 
COMPUTER 





The MASTER CONTROLLER 
BOARD contains: 
-Z-80 Microprocessor 
72-Parallel 1/O lines; three 8255s 
-Keyboard controller: 8279 
12K-EPROM: three sockets for 
2708, 2716, 2732 
2K-RAM: 2114s 
8-Sixteen bit counter timer 
channels: one 8253 and one 
AMD 9513 
2-Serial 1/O ports; one Z-80 SIO 
chip. One port is RS-232 
W/DB-25 
1-High speed arithmetic 
processor: AMD 9511 
A bus expansion connector is 
provided 


All this on one board less than 
nine inches on a side 


Bare Controller Board with Doc. $49.95 
Free Controller Basic is a public domain 
Tiny Basic that can IN and OUT ports, 
PEAK and POKE RAM, CALL assembly 
language programs, and use either 
DECIMAL OR HEXIDECIMAL numbers. In a 
2716. Requires 2k RAM,SIO,8253 (baud gen.) 
With the BARE BOARD $14.95 Alone $19.95 
TDL monitor program allows a CRT or TTY 
to control the MASTER CONTROLLER 
BOARD. Requires 2k RAM,SIO,8253 (baud 
gen.), 4Mhz XTAL. Includes Complete 
Listing on a 2732 $69.95 
Assembled TINY BASIC CONTROLLER 
BOARD has 2k RAM,SIO,8253 (baud gen.), 
8255. This arrangement gives 24 I/O lines, 2 
spare counter timer channels, and a serial 
channel available after using one counter 
timer channel as a baud gen. and one serial 
channel to talk to a terminal or computer. 
Functions can be expanded by adding 
additional RAM/ROM, I/O and processing 
chips. EXPANDABLE SPECIAL $299.99 


OEM & Dealer Inquiries Welcome 
USA & CANADA include $4.95 
postage & handling. We ship 
World Round. Please include 20% 
for shipping plus $5 handling 
we refund the excess. 


SPACE-TIME PRODUCTIONS 
2053 N. Sheffield 
Chicago, Illinois 60614 
(312) 327-0391 
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Introducing SPL 
the first multi-mode spooler 
for CP/M computers 


If you believed that your computer 
couldn't do better than a single task 
system think again. You can convert 
your machine into a dual-task computer 
with SPL, the amazing Spooler program 
developed by Blat R+D. SPL enables you 
to use hidden capacity available on your 
CP/M computer to print documents and 
run your ordinary programs, all at once. 

While printing, your regular 
programs won't stop 
processing, waiting for the 
printer to finish. SPL will store 
the information to be printed in 
internal or external (disk 
drives) memory until the printer is 
ready to receive the data. Result: 
your programs will run at full speed. 


As SPL can use up to the full 
Capacity of your disks for temporary 
storage, it’s much more powerful 
than hardware spoolers, which are 
limited to 64k memory or less. 


SPL is an advanced product with 
several:modes of operation. In addition 
to intercepting the output to the printer, 
SPL can print your existing text files, or 
those that your programs will create from 
now on. SPL will even take care of tab 
expansion. As an added bonus, SPL 
needs no installation on most CP/M 2.x 
computers. 


If you have a computer 


Get A Second 
Computer 
FOR $139 





You could get an equivalent increase 
in computing power by spending $1000 
to $3000, but SPL is only $ 139, including 
disk and manual. 


To order your SPL program call us 
today specifying what disk format you 
require. You can Charge it to your VISA 
or Master Card if you prefer. 


Blat Research+Development Corp. 
8016 188th SW, Edmonds, WA 98020 
Phone orders: [206] 771-1408 


Circle no. 7 on reader service card. 
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Circle no. 51 on reader service card. 
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for details), but two new commands have 
been created for the edit mode: the 
HOME key moves alternately to the top 
and bottom line of the screen, and the 
ERASE key erases from the current cur- 
sor position to the end of the line. More 
subtle changes have also been made. The 
RETURN key moves to the beginning of 
the next line in edit mode, but acts as the 
insert down key in the insert mode. Both 
the DC and DELETE keys delete the 
character at the cursor, but BACKSPACE 
deletes the character to the left of the 
cursor, the same as the original delete 
character special key. The only commands 
remaining as control codes are split and 
join. There is some room for expansion: 
three keys are currently assigned to force 
command mode, but could be reassigned. 
Note that the ESC key must be pressed 
twice to be recognized, because it is also 
issued by the special character codes of 
the keyboard. My choice of key assign- 
ments and features has admittedly been 
influenced by the PIE editor. 


Implementation Details 


I’d like to start out with an unsolicited 
endorsement of the Software Toolworks 
C/80 Compiler, now in version 2.0 and 
incorporating almost all of the C language. 
It’s a descendent of Small-C and is inex- 


ZAS 


ZLK Task Builder/Linker 


- resolves CALR’s, section oriented. 
ZLD User - Modifiable Object Loader. 
ZEX Dual Processor Run - Time Support. 


FREHEAT 


* 


* 


CP/M # Digitai Research, Inc. ISIS-Il © Intel Corp 


~\ Western Wares 


303 327-4898 
BOX C * NORWOOD ® CO « 81423 


the industry’s best Z-8000 development 
tool, is now even better and still $395. 


Version 2 includes 
ZAS Relocatable Macro Cross Assembler. 
- 38 directives, nested macros, etc. 


CSU’s mainframe nodal passive 
solar simulation program is 
now available for all CP/M-80 microcomputers. 
This is the original, with source! $175. 

9 overlays produce detailed stats & plots. 
Aux heat, cool, trombe walls, direct gain, 
day/night cycles, over hangs, hourly TMY 
weather, window insulation, etc., etc. 


ICX: Deluxe CP/M - ISIS utility package. $89. 


Supplied on Single Density 8” Disk 





pensive, fast, and powerful. Its salient 
feature in the context of the editor is 
support for modular compilation using 
Microsoft M80 and L80. Since the editor 
is broken into nine fairly independent 
modules, changes can be made in one 
without having to recompile everything. 
Also, SID can be used for debugging using 
global variable and function names. The 
disadvantage is that variable and function 
names must be distinct at six characters’ 
length. This has necessitated renaming 
several functions in the editor, as listed in 
Figure 1 (page 42). (I have not listed 
each occurrence of the altered names in 
the listing; I leave that as a test of the 
capabilities of your present editor.) Also, 
to force the main buffer to be at the end 
of the program, the short program 
MBUFFER.MAC must be assembled by 
M80 and be the Jast module linked (after 
the C/80 CLIBRARY module). 

Most details of the changes are ex- 
plained in the listing on page 43. The 
functions that are completely unchanged 
are not included, but a note indicates their 
position. In general, I have listed the entire 
function if there has been any change. 


Concluding Remarks 


This editor is a very useful addition 
to my stable of inexpensive editors, and is 
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a Oe ee 2 ee ee ee ee ee 
THE TRANSPOR TER._.Now your CP/M machines can 
have one-sided conversations! One copy of the 
Transporter (on the sending machine) will transfer 
any file from one computer to another. It requires 
matching ports (serial or some parallel) or modems. 
Detailed manual included. The Transporter is $69.50. 


"A Primer on Pascal for CP/M Systems" 
Full of examples and suggestions to make learning 
Pascal easier. Contains both a disk and a detailed 


manual with a glossary and an error-correcting guide. 
Pascal Primer -- 5-1/4" $89.50 -- 8" $79.50 


The Pascal Primer is for either Pascal/M or MT+. 
The programs are from Grogono’s" Programming in 
Pascal’ and Kernighan & Plauger’s “Software Tools 
in Pascal’, $20.00 each (not included). 


BDS’s C COMPILER 
Leor Zolman’s BDS C Compiler -- generates compact 8080 
code FAST! Comes with a 200-page manual and example 
programs. Other disks of useful C programs will be 
available soon. $130.00 from W & A 

Se 6 ee 2 ee ee ee es es ee ee es ees se 

Disk formats include: 8', Apple CP/M. NorthStar, Osborne, 
KayPro, Xerox, Monroe, and Otrona. All U.S. orders are 
postpaid. Catalog on request. 


particularly suited to editing large files, 
interleaving text from other files, and 
breaking up a file or portions of a file 
into smaller pieces. It doesn’t do every- 
thing, and reading and writing to files are 
considerably slower than for editors writ- 
ten in assembly language. I suggest those 
with H89’s go through the bothersome 
task of reassembling their BIOS with the 
type-ahead buffer option so that rapid 
typing will not lose characters. 

When I move on to my next system, 
I will feel secure that I have its first editor 
waiting in the wings, and it won’t cost me 
twice as much as my previous editor for 
the same features. The modifications to 
the editor are in the public domain, and a 
somewhat earlier version has been submit- 
ted to the SIG/M User Group (Amateur 
Computer Group of New Jersey, Box 97, 
Iselin, NJ 08830). 


BB, 
(Figure 1 on page 42) 


(Listing begins on page 43) 
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e available for small-C and BDS C 
(specify when ordering) 


¢ complete SOURCE CODE provided 
e handles huge files 
e block move and copy commands 


e supports slow terminals with type 
ahead and screen interrupts 


e splits long lines automatically 


¢ works with any video terminal with 
cursor addressing 


¢ supplied on single density, IBM 
format, 8 inch disks for CP/M 
systems with at least 56K memory 


e portable to other machines 
and operating systems 


Price: $50. 


to order, or for more information, 
contact: 


Edward K. Ream 
1850 Summit Ave. 
Madison, WI 53705 
(608)231-2952 
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SINGLE SIDE SINGLE SIDE 
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W/HUB RING SOFT, 


100% CERTIFIED 10 OR 16 100% CERTIFIED OR 32 
2 YEAR WARRANTEE SECTORS 2 YEAR WARRANTEE SECTORS 


SS 99%" | GH $49" 


SINGLE SIDE SINGLE SIDE 
DOUBLE DENSITY DOUBLE DENSITY 
W/HUB RING SOFT, SOFT 


100% CERTIFIED 10 or 16 100% CERTIFIED OR 32 
2 YEAR WARRANTEE SECTORS 2 YEAR WARRANTEE SECTORS 


S995") GH $909" 


DOUBLE SIDE DOUBLE SIDE 
DOUBLE DENSITY DOUBLE DENSITY 


W/HUB RING SOFT, SOFT 


100% CERTIFIED 10 OR 16 100% CERTIFIED OR 32 
2 YEAR WARRANTEE SECTORS 2 YEAR WARRANTEE SECTORS 
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60-00 @0-O8 


e680 00-00 
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cg e Minimum order 10 
e Packed 10 boxes of 10 diskettes with sleeves and labels 
© Quantity discounts — 100 deduct 5%, 
1,000 deduct 7%, 5,000 deduct 10% 
e Add $5.00 per case 5'4”, $7.00 per case 8” (case of 100) 
For shipping and handling Continential U.S.A, U.P.S. ground. 


5%" or 8” 10/$5 CLEANING KITS 


SNAP-IT POWER CENTER Prevent head 
Turn one outlet into six 7 crashes and 


@ Shock-safe 7 
© Unbreakable on a ai 


@ 15 Amp Circuit Breaker iy : 
© Lighted On-Off Switch $19. 95 5%” or 8 


HARDHOLE DISK PROTECTORS SFD C- 10 CASSETTES... 10/$7 
Reinforcing rings (All cassettes include box and labels.) 

of tough mylar Get 8 cassettes, C-10 

protect disk hole Sonic, and Cassette/8 

edge from damage. ae i Library-Album, 

Applicators $3 as illustrated, 

Hardhole Rings (50) for only 


ee-6e BS-69 86-68 


00-00 


We also stock at FANTASTIC low prices 
LIBRARY CASES MAXELL 3M DYSAN 
8" Kas-sette/10 : BASF OPUS 


5%" Mini Kas-sette/10... $2.49 Floppies, Tape, Data Cartridges, 
Data Cassettes, and Disk Packs 


Sree 
eee eee eee - Oeee | Saree. Sete eee 


e Written purchase orders accepted from government 
agencies and well rated firms for net 30 day billing. e International orders 
accepted with a 15.00 surcharge for handling, plus shipping charges. e C.0.D. 
requires 2 10% deposit. © We accept Visa, Mastercharge, Money Orders, and 
Certified checks. e Checks require bank clearances. e All shipments F.0.B. San 
Diego. e Minimum shipping and handling 2.00, minimum order 10.00. ¢ California 
residents add 6% sales tax. Prices and terms subject to change without notice. e 
All sales subject to availability, acceptance, and verification. e All sales are final. 
Satisfaction guaranteed or full refund. 


We also offer printer ribbons, printwheels, type elements, 
equipment covers, power consoles, paper supplies, storage and 
filing equipment, furniture and many other accessories for word 
and data processing systems. Write for our free catalog. 


Orders Only 
800-854-1555 A =Ye 
Tahcelgaar-vdrela 


DATA PRODUCTS 
(FORMERLY ABM) 


Modem Hotline (Anytime) ITT TELEX 4992217 


619-268-4488 8868 CLAIREMONT MESA BLVD 


Exclusive Monthly Specials SAN DIEGO, CALIFORNIA 92123 
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New Software from CompuView 


Mainframe Features for Microcomputers 








MODEM-86 
Communications for 
CP/M-86 and MSDOS 


MODEM-86 is the first truly universal 
communication program. It allows 
you to access a dial-up computer, 
capture and store the data on disk, or 
transfer files back and forth (using 
X-ON/X-OFF). Single and multiple 
files (both ASCII and Binary) may also 
be transferred reliably with error 
checking/correction between any 
system running MODEM86 or the 
popular MODEM4 and MODEM7 
programs. The help command, 
command menu (expert mode turns 
menu off), and directory display 
simplify operation. 

The unique installation supports 
the IBM PC and Displaywriter, other 
popular 8086 computers and many 
S-100 I/O boards. Finally you can 
communicate with almost any other 
computer. 


Versionfor CP/M-860rMSDOS._ .$89 
Forboth CP/M-86andMSDOS .$120 


V-COM DISASSEMBLER 
Labels, ASCII, Exceptional Speed 





COMPUVIEW ADVANCED CP/M-86 
FOR IBM PERSONAL COMPUTER 


Advanced features include built-in horizontal scrolling and screen line editing. 
Includes ability to read/write IBM CP/M-86 and PCDOS disks, emulation of 
popular CRT terminals, a menu driven configuration, higher disk capacity and 
serial file transfer with other computers. Special versions are available to support 
80 track drives, TECMAR, DaVong and other hard disks. 


Cle ee rer A a I ae, $325 
My RACE a POT SIG EY Souk ba o-oo oo 6 Ee Me PO Ne be de a ae $425 


V-DISK - An extension to our CP/M-86 intended for software distributors. Allows 
production of common double density disks (Televideo 802, DEC VT180, NEC 
PC8000, SuperBrain, etc.) ontheIBMPC ............... $500, plus $40/format 


V-SPOOL - 16K Software Print Buffer 


Instantly buffers up to 16K of text destined for the printer in memory. Instead of 
waiting for the text to print, you retain complete computer control while the 
buffered text is sent to the printer. Never loses your keystrokes! Your time savings 
will be substantial, and the operation as simple as asingle command. Requires no 
hardware or software modifications, just CP/M 2.2. Occupies only 3K of memory 
plus the size of thevariable printbuffer ................ 0c cece ee cece ees $79 


BIOS FOR CP/M-86 
AND MSDOS 


Call for details on CP/M-86 BIOS for popular S-100 disk controllers (track 
buffering available) and MSDOS BIOS for hard disks and CompuPro disk 
controllers. 


V-BUG - A Z80 
Debugger 


No other Z80 CP/M disassembler produces understandable source code as 
quickly as V-COM. It is INTEL and ZILOG compatible, and features easy to read 
code with a cross reference table. Best of all, it can create source code with user 
defined labels, storage areas, and ASCII strings. 

Exceptionally speed - disassemble a typical 12K .COM file into a 76K ASM file 
containing 7500 lines of source code and a 33K cross reference file in under two 
minutes with 8” SD floppies. (About five times faster than others). 

Two user created auxiliary files can specify labels for 8 and 16 bit values and the 
location of storage areas, tables and ASCII strings. The disassembled code can be 
sent to the console, the disk, the printer, or any combination at once. 

Fach package includes a 30 page manual, sample program files and variations 
of V-COM compatible with the TDL, MAC and ZILOG assemblers. Feature for 
no other disassembler at any price evencomesclose. .................0.. $80 
Mati, Gis gd Sa ore no ean ee ss due eee ne whe $12 


V-BUG is a combination ROM resi- 
dent monitor, I/O handler and 
program debugger. Includes 
diagnostic and simple communi- 
cation capability, flexible 1/O 
assignments, CP/M compatability, 
complete program debugging with a 
disassembler and EPROM burner. 

Commands are specified in full words 
or abbreviations, allowing unlimited 
expandability. Intended for installation 
into 5K of EPROM. Complete source 
CONEY ieee aka Puen iets Se ME $75 





Circle no. 19 on reader service card. 


1955 Pauline Blvd., Suite 200, Ann Arbor, Michigan 48103, (313) 996-1299 


— 
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Now for Concurrent CP/M-86 


VEDIT- The Clear Choice for Programmers 


Plus Features for Fast & Efficient Word Processing 





Increasing your productivity is what a good text editor is 
all about. VEDIT excels by giving you a unique combin- 
ation of extensive and easy to use editing features, 
customizability and complete hardware support. So 
compare VEDIT. You'll find everything you expect in a 
good editor plus a variety of time saving features which 
only VEDIT offers. 


VEDIT is fully user oriented. You can use the function 
keys on any Keyboard, or a layout you are already familiar 

with - simplifying your 
usage and easing your 
learning. While most edit- 
ors lose text if you run out 
of disk space, VEDIT lets 
you delete files or change 
disks. VEDIT is the result 
of continuous enhancement and feedback from our near- 
ly 4000 users. 


STOMIZABLE 


CU 
FULL SCREEN EDITOR 





For program development it surpasses any other editor - 
with more extensive file handling, important command 
macro capability and special features for Pascal, PL/1, 
‘C’, Cobol, Assembler and others. With VEDIT you will 
reduce your program editing time by 30% as compared to 
the best word processor. 


For word processing, VEDIT has word wrap, adjustable 
margins, reformatting of paragraphs, word and 
paragraph functions and simple printing with imbedded 
printer control characters. 


Command macros let you perform editing tasks you 
might otherwise not even attempt. Time consuming tasks 
for other editors (such as translations or extensive 
search/replace on many files), can be done by VEDIT 
without your intervention, even overnight if you choose. 


VEDIT supports all of the new CRT terminals, video 
boards and 8080, Z80 and 8086 computers. We have been 
consistently first to support new computers - first for 
CP/M-86, first for MSDOS. And we will support you with 
any technical assistance you may need. 


For the full story, purchase VEDIT risk free. Evaluate the 
125 page manual and if you are not satisfied, return the 
package (disk unopened) for a courteous refund. 


CP/M and MP/M are registered trademarks of Digital Research Inc. WordStar and WordMaster are registered 
trademarks of MicroPro International Corporation. Apple Il is a registered trademark of Apple Computer. Inc 
MS-DOS and Softcard are trademarks of Microsoft TRS-80 is a trademark of Tandy Corporation IBM Is a 
trademark of International Business Machines 


COMPARE VEDIT 


Feature yen" 


True Full Screen Editing Yes Yes 
Edit files one disk in length Yes Yes 
Compact and fast Yes Yes 
Display of line and column # Yes No 
Set/Goto text markers _ Yes Te) 
mU late fom <-) meme: (c-Met) Yes i Te) 
_' Automatic Indent/Undent Yes “No 
Adjustable tab positions Yes Te) 
Repeat function key ~— b(n 
Text move and copy  Yes.s 3°) Yes 
Scratchpad buffers 710 Only 1 
Load/Save buffers on disk Yes a fe) a Te) 
Flexible command mode Yes _—s- Yess a Te) 
Multiple command macros Yes i Te) Te) 
OTT cto Cola"meltyelt:\y Yes fe) Yes 
Edit additional (small) 
files simultaneously : Yes i Te) a Te) 
insert another disk file Yes Yes Yes 
Unlimited file handling © , Yes Te) a Te) 
_ Automatic disk buffering Yes Yes Yes 
Recovery from ‘Full Disk’ Yes Ls To) Some 
Change disks while editing Yes fo) fe) 
Startup command file” Yes Te) i Te) 
Program CRT function keys Yes Te) a Te) 
Word Wrap and reformatting Yes Te) Yes 
Printing | Simple No Extensive 
Print formatting : a Te) No Yes 
Menu driven installation Yes No 
Support newest CRT terminals Yes ~' No 
Support smart CRT functions Yes No | 
Customizable keyboard layout Yes By le) 
Available for CP/M-86 - Since 1981 ? 
Available for MSDOS Since 1981  ? 





Please specify your microcomputer, video board or the 
CRT terminal version, 8080, Z80, or 8086 code, operating 
system and disk format. 

VISA & MasterCard 
VEDIT - Disk and Manual 


For 8080;-Z80 orlIBMPCO. oe. eo coe $150 
FOP CsA OCIS rn bi des cit euwdly wee ees $195 
PIER Oa. bs Sete cms 6 oe oss Sate ome oe ee $18 


Zenith Z100 and Z89 e DEC VT180 e Televideo 802 
TRS-80 |, Il and 16 @ Xerox 820 e Apple Ii Softcard 
SuperBrain e NorthStar e Cromemco « Altos e Vector 
MP/M e CP/M-86 @ MP/M-86 e MSDOS e PCDOS 





IBM Personal Computer and IBM Displaywriter 





PRODUCTS, INC. 


1955 Pauline Blvd., Suite 200 e Ann Arbor, Michigan 48103 e (313) 996-1299 
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“Introducing the new E 


You already know C has what you need in a language; 
structured code that rivals assembler in size and speed, 
a rich set of operators and the flexibility that you 
demand. And C's portability means that your software 
won't become obsolete. No more learning a new instruc- 
tion set each time a new processor pops up. 


Only problem was that a full-featured C compiler either 
cost a fortune or it lacked the data types you need, like 
floating point numbers. Meet the answer to your problem, 
our new Eco-C™ compiler. 


Eco-C is a full C compiler with a complete set of 
operators and data types including longs, floats and 
doubles. You don't have to settle for less. 


We also know your time is valuable, and you've got 
better things to do than wait for a compile-link to end. So, 
we designed the compiler from the ground up. It’s based 
on a true LL(1) grammar; no brute force parsing. A 
typical compile-and-link takes only a minute or two. 
Error messages are meaningful and right on the money. 


And when your masterpiece is done, it’s fast, efficient 
and yours. There are no royalty fees on software 
produced with the Eco-C compiler. 
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Everything that you need is included. We've teamed 
Eco-C with Microsoft's MACRO 80™ to give you a 
reliable assembler and linker; a $200.00 value by itself! 
Since the compiler generates assembler output, you 
caneven modify the compiled code if you wish. Youcan 
then assemble it (M80) to produce REL files for the linker 
(L80). Of course there's a run-time library, and helpful 
users manual, too. 


Eco-C is designed for the Z80™ CPU using either CP/M 
or MP/M. (Other versions coming soon.) The price is 
$350.00 and the user’s manuals are $40.00. For more 
information, call or write: 





ECOSOFTA@INC. 


P.O. Box 68602 
Indianapolis, IN 46268 
(317) 255-6476 


aie 


[ master charge 





| WISA 


Eco-C is a trademark of Ecosoft Inc. Z80 is a trademark of Zilog and CP/M and MP/M are trademarks of Digital Research. 
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IS YOUR NEW 
CP/M MICRO STILL 
INTIMIDATING 
YOU? InfoWorld 


By now, you may have discovered that CP/M is Power _ @ including CP/M-86, IBM PC, 
a wonderful operating system. But not an easy one to Version ae Apple (Z80 card), Osborne, 
work with. Kaypro, HP, TeleVideo, TRS-80 

Here at last is POWERIE, a super-power-packed, conversions, $100's including 
user-friendly program that takes the frustration and NorthStar, Vector, Morrow, 
intimidation out of using CP/M. CompuPro, etc. Available in 





{\) () Good 


10m Excellent 


Performance [] 
Documentation [] 


POWER! offers 55 prompted, easy-to-use CP/M | gascofttse 6 GO all disk formats. 
utilities in one 15k package. It automatically numbers Error Handing (1 010 It comes with a 120- 





disk files. From a screen menu, you pick the number page easy-read guide. And 


to Copy, Erase, Reclaim, Rename, Type, etc. Your c Dah crew Canto. cet only $3.00 per utility 
computer feeds the file names automatically. No more Framingham MA. Reprinted from InfoWorld. COmmand, POWER is your 
typing errors. And you can even run programs from best buy in software. It's 55 friendly programs rolled 
the numbered menu. into one to simply put you in control of CP/M. 

No more BDOS errors. And you don’t need Don't be intimidated by CP/M. Call or send in your 
a system disk in any disk drive! order today and Take The POWER! Trip. 

POWER! lets you Test and Fix bad disks. Reclaim Only $169. Money Back Guarantee 
accidentally erased files or programs. Single step Charge & COD Orders Welcome EE QB 


through memory up or down. Search, View, Change 
memory or disk in a snap. See Status and File Size in- 
stantly. Verify Checksums for programs. Load or Save 
programs at any address. Convert Hex numbers to 
Decimal or Binary instantly. 

Now, POWER! also includes a special program 
that lets you lock sensitive files, so that only you | 
can access them. Without the secret PASS- 
WORD which you can create and change 
at will, no prying eyes will ever know 
your secret file even exists. 

POWER! will operate 
in any standard CP/M or 
MP/M system, 


TOLL FREE (800)428-7825 Ext. 96k 
IN CA: (800)428-7824 Ext. 96K 
DEALERS AND OEM'S (415)567-1634 Ext. 


















COMPUTING! 


2519 Greenwich San Francisco, CA 94123 


I Tale 
TOLL FREE (800)428-7825 Ext. 96K 
IN CA: (800)428-7824 Ext. 96K 
DEALERS AND OEM'S (415)567-1634 Ext.K 
ONLY $1639. Calif. add 612% sales tax 
| |\CP/M $169. |_| ge $169. || MP/M $249. 
& DP a | th oe Peale a 
EXD. Date a 
s COMBAT a 
YOur Nae ei a ee 
CIEE ETN na rain either 
ae PARES se lee ioe aay 
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GREAT DRIVES. 





Fioppy Disk Services offers both. 


We supply the industry with high quality disk drives and peripherals. 
And our prices are some of the best you'll see. Floppy Disk Services 
is a contracted dealer for Siemens, Tandon and Shugart. Starting 
with their drives, we design complete packages to give you the 
system capacity you’re looking for and the dependability you need. 


We offer add-on drives for IBM, Radio Shack, Heath, Apple and 
most other microcomputers, all at a significant savings to you. 
Check the examples below and you'll see what we mean. 


Custom Enclosures. At Floppy Disk Services, we also sell 
disk drive enclosures, designed by our own experts to be functional 
and attractive. And our quantity pricing is so competitive, we invite 
dealers and group purchasers to call. 


Thinline/Half Height Specials. Floppy Disk Services 
has just contracted with Shugart, and we’re carrying their half- 
height 54 & 8” systems. If you would like some unbelievable prices 
on SA-455, SA-465, SA-860’s and others, call today! We are 
legitimate contracted dealers—no middle-man. 


Due to production deadlines, prices in this ad are 2 months old, so we encourage you 
to call us for current prices and new product info. 


PAYMENT POLICY — We accept MasterCard, VISA, personal checks & MO. 
We reserve the right to wait 10 working days for personal checks to clear your bank 
before we ship. All shipping standard UPS rates plus shipping & handling. NJ 
residents must add 6% tax. 


GREAT PRICES. 















MORSE. eects 


Free Catalogue. If you'd like to receive our 
Catalogue of Disk Drives and Peripherals, just call or 
write — we'll mail your copy immediately. And if you want 
to talk with an expert about getting more out of your 
system, we'll be happy to help. 


Toll Free Order Line (800) 223-0306 
Tech Help or Info. (609) 799-4440 


FLOPPY 
OlSK 
Sik Vic cc 


NC 


741 Alexander Road Princeton, NJ 08540 


Circle no. 31 on reader service card. 





SOFTWARE DESCRIPTIONS 


TPM (TPM }) - $80 A 280 only operating system which is 
Capable of running CP/M programs. includes many features not 
found in CP/M such as independent disk directory partitioning for 
up to 255 user partitions, space, time and version commands, date 
and time, create FCB, chain program, direct disk |/0, abbreviated 
commands and more! Available for North Star (either single or 
double density), TRS—80 Model | (offset 4200H) or II, Versafloppy 
|, or Tarbell |. 


TPM-II - $125 An expanded version of TPM which is fully CP/M 
2.2 compatible but still retains the extra features our customers 
have come to depend on. This version is super FAST. Extended 
density capability allows over 600K per side on an 8" disk. Availa- 
ble preconfigured for Versafloppy II (8" or 5”), Epson QX-10, 
Osborne Il or TRS-80 Model lI. 


CONFIGURATOR | 
This package provides all the necessary programs for 
Customizing TPM for a floppy controller which we do 
not support. We suggest ordering this on single den- 
sity (SD). 

Includes: TPM-II ($125). Sample PIOS (BIOS) SOURCE 
(SFREE). MACRO II ($100). LINKER ($80), DEBUG | ($80). 
QED ($150). ZEDIT ($50). TOP | ($80). BASIC | ($50) and 


BASIC I! ($100) NOW $250 


$815 Value 


CONFIGURATOR II 
Includes: TPM-II ($125). Sample PIOS (BIOS) SOURCE 
(SFREE), MACRO II ($100). MACRO Ili ($150). LINKER 
($80), DEBUG | ($80), DEBUG II ($100). QSAL ($200). QED 
($150), ZTEL ($80). TOP Ii ($100). BUSINESS BASIC 
($200) and MODEM SOURCE ($40) and DISASSEMBLER 
($80) 
$1485 Value 5 NOW $400 
MODEL | PROGRAMMER 
This package is only for the TRS-80 Model |. Note 
These are the ONLY CDL programs available for the 
Model |. It includes: TPM | ($80). BUSINESS BASIC 
($200), MACRO | ($80), DEBUG | ($80). ZDDT ($40). ZTEL 
($80), TOP | ($80) and MODEM (S40) 
$680 Value NOW $1 75 


MODEL Il PROGRAMMER 
This package is only for the TRS-80 Model II 
It includes: TPM-Il ($125). BUSINESS BASIC ($200). 
MACRO I! ($100). MACRO Ill ($150). LINKER ($80) 
DEBUG | ($80), DEBUG i! ($100). QED ($150). ZTEL ($80) 
TOP Il ($100). ZDDT ($40). ZAPPLE SOURCE ($80). 
MODEM ($40). MODEM SOURCE ($40) and DISAS- 


SEMBLER ($80) NOW $375 


$1445 Value 
BASIC I - $50. a 12K~ basic interpreter with 7 digit precision 
BASIC Il - $100, A 12 digit precision version of Basic | 
BUSINESS BASIC - $200. A full disk extended basic with 


random or sequential disk file handling and 12 digit precision 
(even for TRIG functions). Also includes PRIVACY command to 
protect source code. fixed and variable record lengths. simultane- 
Ous access to multiple disk files, global editing, and more! 


ACCOUNTING PACKAGE - $300. Written in Business 
Basic. Includes General Ledger. Accounts Receivable/Payable 
and Payroll. Set up for Hazeltine 1500 terminal. Minor modifica- 
tions needed for other terminals. Provided in unprotected source 
form 


MACRO | - $80. A Z80/8080 assembler which uses CDL/TDL 
mnemonics. Handles MACROs and generates relocateable code 
Includes 14 conditionals. 16 listing controls. 54 pseudo-ops, 11 
arithmetic /logical ops. local and global symbols. linkable module 
generation, and more! 


MACRO II - $100. An improved version of Macro | with 
expanded linking capabilities and more listing options. Also inter- 
nal code has been greatly improved for faster more reliable 
Operation 


MACRO III -$150. An enchanced version of Macro ll. internal 
buffers have been increased to achieve a significant improvement 
in speed of assembly. Additional features include line numbers. 
cross reference. compressed PRN files. form feeds. page parity 
additional pseudo-ops. internal setting of time and date. and 
expanded assembly-time data entry 
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DEVELOPER | 
Includes: MACRO | ($80). DEBUG | ($80), ZEDIT ($50). 
TOP | ($80). BASIC | ($50) and BASIC II ($100) 

$440 Value NOW $150 


DEVELOPER II 
Includes: MACRO I! ($100), MACRO III ($150), LINKER 
($80), DEBUG | ($80), DEBUG II ($100), BUSINESS BASIC 
($200), QED ($150), TOP II ($100), ZDDT ($40), ZAPPLE 
SOURCE ($80), MODEM SOURCE ($40), ZTEL ($80), and 


DISASSEMBLER ($80). 
$1280 Value NOW $350 


DEVELOPER Ili 
Includes: QSAL ($200). QED ($150), BUSINESS BASIC 
($200). ZTEL ($80) and TOP 1 ($100) 

$730 Value NOW $300 


COMBO 
Includes: DEVELOPER II ($1280). ACCOUNTING PACK- 
AGE ($300). OSAL ($200) and 6502X sien 

W $500 


LINKER - S80. A linking loader for handling the linkable 
modules created by the above assemblers 


DEBUG I - S80. A tool for debugging 280 or 8080 code 
Disassembles to CDL/TDL mnemonics compatible with above 
assemblers Traces code even through ROM. Commands include 
Calculate. Display. Examine. Fill, Goto. List. Mode. Open File, Put. 
Set Wait. Trace. and Search 


DEBUG II - $100. A superset of Debug |. Adds instruction 
Interpreter. Radix change. Set Trap/Conditional display. Trace 
options. and Zap FCB 


6502X - $150. A 6502 cross assembler. Runs on the Z80 but 
assembles 6902 instructions into 6502 object code! Similar features 
as our Macro assemblers 


QSAL - S200. A SUPER FAST 280 assembler Up to 10 times 
faster than conventional assemblers Directiy generates code into 
memory in one pass but also to offset for execution in its own 
memory space. Pascal like structures: repeat. until. if. then. else. 
while...do. begin..end. case..of. Multiple statements per line 
special register nandling expressions. long symbol names. auto 
and modular assembly, and more! This one uses ZILOG Mnemonics 


QED - $150. A screen editor which is both FAST and easy to 
learn. Commands include block delete. copy. and move to a 
named file or within text. repeat previous command. change. 
locate. find at start of line. and numerous cursor and window 
movement functions. Works with any CRT having clear screen 
oe cursor, clear to end of line, clear to end of screen. and 
0X24 





























$1930 Value 


DISK FORMATS 


When ordering software specify which disk format you would like 


CODE DESCRIPTION 


8SD 8" IBM 3740 Single Density (128 bytes/26 sectors/77 tracks) 
8DD 8" Double Density (256 bytes/26 sectors/77 tracks) 
8xD 8" CDL Extended Density (1024 bytes/8 sectur/77 traceks = 616K) 


5SD 5.25" Single Density (TRS80 Model !. Versafloppy |, Tarbell 1) 


5EP 5.25" Epson Double Density 

5PC 5.25" IBM PC Double Density 

5XE 5.25" Xerox 820 Single Density 

50S 5.25" Osborne Single Density 

5ZA 5.25" Z80 Apple (Softcard compatible) 





ZTEL - $80. An extensive text editing language and editor 
modelled after DEC’s TECO. 


ZEDIT - $50. A mini text editor. Character /line oriented. Works 
well with hardcopy terminals and is easy to use. Includes macro 
command capability 


TOP I - $80. A Text Output Processor for formatting manuals. 
documents. etc. Interprets commands which are entered into the 
text by an editor. Commands include justify. page number. head- 
ing. subheading. centering. and more. 


TOP II - $100. A superset of TOP |. Adds: embedded control 
characters in the file. page at a time printing, selected portion 
printing. include/merge files. form feed/CRLF option for paging. 
instant start up. and final page ejection. 


ZDDT - S40. This is the disk version of our famous Zapple 
monitor. It will also load hex and relocatable files. 


ZAPPLE SOURCE - $80. This is the source to the SMB 
ROM version of our famous Zapple monitor. It can be used to 
create your own custom version or as an example of the features 
of our assemblers. Must be assembled using one of our assemblers. 


MODEM. Acommunication program for file transfer between 
systems or uSing asystem as a terminal. Based on the user group 
version but modified to work with our SMB board or TRS-80 
Models | or Il. You must specify which version you want. 


MODEM SOURCE - $40. For making your own custom 
version. Requires one of our Macro Assemblers. 


DISASSEMBLER - $80. Does bulk disassembly of object 
files creating source files which can be assembled by one of our 


assemblers. 
HARDWARE 


S-100 — SMB II Bare Board $50. “System Monitor Board” for 
S-100 systems. 2 serial ports, 2 parallel ports, cassette inter- 
face, 4K memory (ROM, 2708 EPROM, 2114 RAM). and power 
on jump. When used with Zapple ROM below. it makes putting 
a S-100 system together a snap. 

Zapple ROM $35, Properly initializes SMB I/II hardware. pro- 
vides a powerful debug monitor. 

IBM PC — Big Blue 280 board $595, Add 280 capability to your 
IBM Personal Computer. Runs CP/M programs but does not 
require CP/M or TPM. Complete with Z80 CPU, 64K add on 
memory, serial port. parallel port, time and date clock with 
battery backup, hard disk interface, and software to attach to 
PC DOS and transfer programs. Mfr'd by QCS 
50% Discount on all CDL software ordered at the same time as 
a Big Blue (and for the Big Blue). 

APPLE 11 — Chairman 280 $345, Add Z80 capability to your 
Apple Il/ll Plus computer. Runs CP/M programs with our 
more powerful TPM. Includes 64K memory add on (unlike the 
competition this is also useable by the 6502/D0S as weil as 
tne Z80), TPM, QSAL assembler, QED Screen Editor, and Busi- 
ness Basic. Mfr'd by AMT Research 
Apple Special $175, Buy the Apple Z80 Developer at the same 
time as the “Chairman” and pay only $175 instead of $325 


APPLE Z80 DEVELOPER 
Includes: 6502X ($150), MACRO II ($100), MACRO III 
($150), QSAL ($200), QED ($150), LINKER ($80), DEBUG | 
($80), DEBUG |! ($100), ZDDT ($40) and BUSINESS 


BASIC ($200) 
NOW $325 


VALUE: $1250 
$175 when purchased with AMT “Chairman” Board 


ORDERING INFORMATION: 
VISA/MasterCard/C.0.D. 


Call or Write With Ordering | 
Information... =o 
OEMS: , 


Many CDL products are available for 
licensing to OEM's. Write to Car! 
Galletti with your requirements. 

Dealer Inquiries Invited. 










TPM INFO When ordering TPM | or Il. in addition to Disk Format. please specify one of the following codes: 


For Phone Orders ONLY Call Toll Free... 
(Except Pa.) 


CODE DESCRIPTION 


TPM |: NSSD/H North Star Single Density for Horizon I/O 
NSSD/Z North Star Singte Density for Zapple 1/0 
NSOD/H North Star Double Density for Horizon 1/0 
NSOD/Z North Star Double Density for Zapple 1/0 
TRS80-1 TRS-80 Model | (4200H Offset) 
TRS80il_ = =TRS-80 Model |! 
vig Versafloppy | 8” 
vi5 Versafloppy | 5.25” 

TPM-li: = ViI8 Versafloppy I! 8” (XD) 
Vil5 Versafloppy I! 5.25 
TRS80Il =TRS-80 Model |i (XD) 


Prices and Specifications subject to change without notice. 
TPM. 280. CP/M. TRS80 are trademarks of CDL. Zilog. DRI and Tandy respectively. 


1-(800) 458-3491 


Ask For Extension #15 


For information and Tech Queries call 


(609) 599-2146 














Computer Design Labs. ... 


342 Columbus Avenue/Trenton, NJ 08629 == 
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Floating 
Point 


‘FPP’ (Floating point) software for use on 
any CP/M® computer system provides 
12 digit accuracy. 


12 digit significand stored as packed BCD 
BCD arithmetic assures accuracy 

guard digit on all operations 

exponent from -126 to+127 

written in assembly language — very fast. 
available in object or source form 

companion function package contains natural 
logs, common logs, sar root, exponentiation, 
sine, cosine, tangent and their inverse func- 
tions, etc. All functions computable to 12 digits 
accuracy using very latest algorithums; very 
fast. 

© compatible with our RAID debug system 


For more information on ‘FPP’ write or call: 


Southern Computer Systems, Inc. 
2304 12th Avenue North 
Birmingham, Alabama 35234 
(205) 933-1659 





CP/M® is a registered trade mark of Digital Research 


Circle no. 78 on reader service card. 






| WILL BEAT ANY COMPETITOR’S PRICE 
PROVIDED. IT IS NOT BELOW MY COST. 
TRY TO BEAT THESE IC PRICES: 












DYNAMIC RAM 



















64K 200 ns $4.79 
64K 150 ns 4.99 
64K 120 ns 5.90 
16K 200 ns 125 
EPROM 
2764 250 ns $7.50 
2732 450 ns 4.15 
2716 450 ns 3.25 
2532 450 ns 4.70 
STATIC RAM 
6116P-3 150 ns $4.24 
2016 100 ns 4.00 
2114 200 ns 1.60 
Z80A FAMILY 
CPU, CTC, or PIO $3.39 
DART ‘ 8.25 
DMA or SIO/O 12.50 










MasterCard/VISA or UPS CASH COD 
Factory New, Prime Parts 


MICROPROCESSORS UNLIMITED 


24,000 South Peoria Ave. 
BEGGS, OK. 74421 


(918) 267-4961 


Prices subject to change. Call for volume prices. Subiect to available quantities. 
Shipping & Insurance extra. Cash discount prices shown. 





Prices 3/1/83 
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All C Compilers. 
are Not Created 





We didn’t cut any corners 

when we created Introl-C/6809, 

and the benefits you get | 
really show. 






Introl-C/6809 generates object code that is eh 
typically only half the size and executes twice a 
as fast as code produced by any other 6809C  —s 
compiler on the market! Ny 

We did an equally better job in other ways RY 
too. Introl-C/6809 supports full C, works 
reliably, is a pleasure to use, and has been 
“the compiler of choice” among discrimi- 
nating programmers since it came on the 
market more than a year ago. 

! 


ar. 
——— = - Se "SE EEE SE OE ww. os 


| Available for: 
OS9* ($375), FLEX** ($375), UniFLEX** ($425). 
One-year maintenance, $100. 


Trademarks: *Microware Inc., **Technical Systems Consultants | 





CORPORATION 


647 W. Virginia St. Milwaukee, WI 53204 
(414) 276-2937 
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he shift and rotation commands on 

the Z80 are powerful commands. 

They allow simple division and mul- 
tiplication. Along with the BIT command, 
they provide powerful control over the 
eight bits in each byte. But for all the 
brilliant applications, how does one know 
which specific type of shift or rotation 
one needs? Since I could not find an 
explanation of the discrete differences 
between these commands, I compiled the 
following with a little research and exper- 
imentation. Hopefully it will prove help- 
ful when employing these powerful com- 
mands in any future assembly/machine 
language endeavors. Note that whenever 
the command is ‘*xxx 1,” the “‘r’”’ refers 
to any single, unpaired Z80 register other 
than ‘‘F”’ and a couple of other things. 
Thus, r can be A, B, C, D, E, H, L, (HL), 
(iX+d), or CY Fd). 


(1) RRr — Rotate Right thru Carry. 
This command moves each bit in the cho- 
sen register to the right. The bit in position 
O goes to the carry flag, and the carry flag 
status is placed into bit position 7. This 
command is valuable because it allows for 
examining each individual bit’s status. 
Each time RRr is performed, the next 
bit is placed in the carry, allowing appro- 
priate action — e.g., “JR C,BITON.” An 
example of this command may be found 
in the program in Figure 1 at right. 


(2) RLCr— Rotate Left Circular. 
This moves each bit in the specified regis- 
ter to the left. The bit in position 7 of the 
register is put in position 0. The use of 
this rotate is probably less common. It can 
multiply a number by two if the result is 
less than 255. If the result is greater than 
255, the status of bit 8 (256th’s place, 
which is really the ninth bit and so nor- 
mally not there) will be stored in bit 
position 0. Bit position 0 will hence equal 
1 if the result is greater than 255, and 0 if 
the result is less than or equal to 255. Fig- 
ure 2 at right shows a program using 
RLC. Notice that it uses the “A” register 
but it could use any of the “r”’ values. 


(3) RLr-— Rotate Left thru Carry. 
This moves each bit to the left, but the 
bit in position 7 goes to the carry flag and 
the carry flag status is put into bit 0. This 
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command can be used like RR r, except 
that this rotates the other direction. If it 
is used for multiplication and the result is 
greater than 255, the carry flag will be set. 


(4) RRCr-— Rotate Right Circular. 
This moves each bit to the right. The bit 
in position 0 of the byte is put into posi- 
tion 7. This command works like RLCr 
except it rotates the other direction 
and hence it divides. 


(5) SLAr-— Shift Left Arithmetic. 
With this command all of the bits are 
shifted to the left. The status of bit 0 is 
always O after this shift is used, and bit 7 
is lost. This is best described in Table 1 
on page 66. This command has a some- 
what more useful multiply ability for 
most applications. It multiplies by two 
and leaves 0 at bit position 0. After multi- 
plying any binary number by two, bit 
position OQ should equal O because the 
answer is even. 


(6) SRAr— Shift Right Arithmetic. 
All of the bits are shifted to the right. The 
status of bit 7 remains unchanged, but bit 
0 is lost. Although this command can be 
used for division, the main problem is 
that it leaves bit 7 on and hence it will 













LOOP 


- THIS PROGRAM WILL PRINT THE BINARY REPRESENTATION 
-OF THE ‘A’ REGISTER ON A TRS-80 SCREEN AT 


00120 ;SCREEN LOCATION 3C00H (15360 DECIMAL). 
OO130 -; 

00140 PRINT LD B,8 

00150 LD HL,3C07H 

00160 LOOP RRA 

00170 LD A ,48 

00180 JR NC,ZERO 

00190 LD A,49 

00200 ZERO LD (HL),A 

00210 DEC HL 


Figure 1. 


give an inaccurate result if the number to 
be divided is greater than 127. There may 
be some practical reason for leaving bit 
7 on, but I am unaware of it. 


(7) SRLr— Shift Right Logical. 
This command is very similar to SRA r. 
All of the bits are again shifted to the 
right, and bit 0 is lost. But with this com- 
mand, the status of bit 7 is always set to 
O after a shift. This makes this command 
far more practical for division than 
SRAr. Unlike SRAr, which will only give 
an accurate result if the number being 
divided is less than 128, this will give 
an accurate answer if the number to 
be divided is less than or equal to 255 
(which will always be the case if it is 
being stored in an 8-bit register). 


Table 1 shows how each of the com- 
mands operates. Each one is performed 
several times on a number to provide easy 
visualization of the command’s results. 


DB, 


(Table 1. on page 66) 


Reader Ballot 
Vote for your favorite feature/article. 
Circle Reader Service No. 235 


; PROGRAM TO MULTIPLY ‘A’ BY 2. PRODUCT MUST BE 
; LESS THAN OR EQUAL TO 128. 
; THE COMMAND RLCA DOES SAME THING AS RLC A 


MULT2 


RLC A 
RES 
RET 


0,A 


Figure 2. 
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NEW! M-68000 
SINGLE BOARD COMPUTER 


FEATURES: 


16 bit Motorola 68000 CPU operating at 5 MHz or 10 MHz, 20K of on 
board fast static RAM, 16K bytes of on board EPROM space, 7 
autovectored interrupts, 3 memory /device expansion buses, 2 serial 
communication ports (RS-232 C), 16 bit bidirectional parallel port, 
5-16 bit counter/timers with vectored interrupt and time of the day 
clock. On board monitor allows to download and debug programs 
generated on APPLE II, TRS-80 and CP/M using our M68000 Cross 
Assembler. 


PRICE: 

M68K Bare board with documentation 
M68MON monitor & mapping PROM’s 
M68000-6 CPU 

M68K Parts Kit 


Shipping & handling (Domestic)....$ 3.50 


(foreign)....$ 15.00 
CALIFORNIA RESIDENTS ADD 6% TAX 


Educational 5 
EM Microcomputer P.O. BOX 16115, IRVINE, CA 92713-6115 
Systems 


(714) 553-0133 








Circle no. 28 on reader service card. 
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IMPOSSIBLE? NOT WIT 


SMARTKEY! 


SMARTKEY™ is a unique utility that can redefine any ASCII 

character or function key to become anything you want. For 
example, “#” becomes “pip b:=a:+.pas[v]”. With a single 
Stroke, a key can represent a chosen character or string at the 
system level or within a program. Instantly. Without rewiring 
Or soldering. 
SMARTKEY™ is completely transparent to the user. It resides 
on the top of memory and intercepts calls to the BIOS, trans- 
lating system input to whatever you desire. You can even 
change a key definition while another program, such as 
WordStar™, is in operation... without interruption! It’s perfect 
for programming, data entry or word processing. 


“EXCELLENT” InfoWorld 
“VERSATILE AND RELIABLE” Lifelines 
“WORKS LIKE A CHARM” Microsystems 
Think of the acceleration in productivity. Think of the 
versatility in keyboard layouts. Think of the possibilities. And, 
best of all, SMARTKEY™ is only $60. 


Ask about SMARTPRINT™, SMARTSCREEN™, SPOOL™ 
and other programs. 


To order or obtain more information, call or write to: 


HERITAGE SOFTWARE, INC. 


2130 S. Vermont Ave., Los Angeles, CA 90007/(213) 737-7252 
SMARTKEY™ is compatible with all standard versions of CP/M.™ 





emer Programs copyrighted by FBN Software. ( ) 
VISA‘ WordStar™ is a registered trademark of MicroPro, Inc. & 
mmeneal CP/M™ is a trademark of Digital Research. 
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~ the FRIENDLY COMMUNICATIONS SOFTWARE that has been EASY TO USE since 1978 


¢ Auto Dial + Answer Turnkey package with BBS 

¢ COMMxX Smart Terminal and File Transfer w / 
Mainframe Protocols, CRC16 BiSync + Batch 

¢ CONSOLX Remote System Access Controller 


Bulletin Board System w/Data File WE Vitelerae 
Utilities included for KeyMacros + Sort Dir 
Fortran available for Mainframe BiSync 
Detailed User Manual Available For $20 
CPU License $150 Object or $900 Source 


Oey Te-Len am Molt) as Motor.) Em DY--) (1 ay am @F-] | Tam tT os For Free Brochure 
HAWKEYE GRAFIX 23914 Mobile, Canoga Park, Ca. 91307 U.S.A. © 213/348-7909 
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FORTH for: 


VICTSR 9000 Microcomputer 
Victor FORTH 


Beginner's Package in Fig-FORTH Style 
Including: Screen Editor, 8088 Assembler,Graphic 
Interface, Sound Generation, Math- 
matical extensions, games and many, 
many more... 
“And So FORTH” (374 page manual) 


Dai-E FORTH 


Professional Level FORTH Package 

First package to conform with the proposed 1 983 standard 

Features: On-line Documentation, Decompiler, 
Debugger (tracer), Viewer (help), Line 
Editor and Screen Editor, 8086/8088 
Assembler, Meta Compiler, Double 
precision Math extensions, Native 
Operating System file handler, True 
LRU disk buffer mechanism, Separate 
header, Graphics/Sound Interface, 
Hashed dictionary structure. 

Available for CP/M, MS-DOS, or stand-alone versions. 
(available in second quarter 1983) 
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503/646-6159 





INC. 


CHINESE LANGUAGE COMPUTING SYSTEMS 
11001 .S.W. BARNES RD. PORTLAND, OREGON 97225 USA. 
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FULL © 


PCDOS — CP/M-86 — MPM-86 — CCP/M-86 


$100 


» OUTSTANDING PRICE/PERFORMANCE 
“SIEVE” Benchmark 
135 bytes compiled — 6144 bytes linked 
65 sec. compile (disk) — 11.5 sec. run (10 iterations) 


» FULL DEVELOPMENT PACKAGE 


C Compiler, Assembler, Linker, Librarian and 
Full Screen Editor 


» COMPLETE IMPLEMENTATION 
FULL K & R — plus — STDIO LIBRARY 
8087 or Software Floating Point 


To order specify OS & DISK SIZE/FORMAT. 
Calif. residents add 6% sales tax. 


C WARE 


1607 NEW BRUNSWICK 
SUNNYVALE, CA 94087 
PCDOS Trademark IBM — CP/M Trademark Digital Research 
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he 6800 and 6502 microprocessors 
have very similar architectures and 
instruction sets. The common in- 
structions of these two microprocessors 
have been listed elsewhere}:? and the 
purpose of this note is to draw attention 
to three common instructions which have 


subtle but important differences in their 
operation on the two MPUs. These are: 





SBC Subtract with carry (on the 6800 
the mnemonic is followed by A 
or B indicating the accumulator 
concerned) 

TSX Transfer stack pointer to index 
register 

TXS Transfer index register to stack 
pointer 

SBC 


The differences in the carry-bit oper- 
ation for the subtract instruction of the 
1802 and Z80 microprocessors have been 
pointed out by Merrin.* Likewise, the dif- 
ferences in SBC between the 6800 and 
6502 are due to the different ways in 
which the two MPUs utilize the carry bit 
of their status registers. Though SBC is 
nominally described as subtract with 
carry, a better description would be sub- 
tract with borrow. 

The add with carry instruction, ADC, 
is also common to the 6800 and 6502, 
and functions identically on them. The 
operation can be represented as 


At+tM+t+C 


where A is the contents of the accumula- 
tor, M the operand, and C the carry bit of 
the status register. The result is put into 
the accumulator and the resulting carry 
bit is stored in C. The resulting carry bit 
will be 1 only if the result exceeds 255. 
In the case of the 6502, ADC is the only 
addition instruction, and if an add with- 
out carry is required, the carry bit must 
be cleared first by preceding ADC with 
CLC (clear carry bit). 

To understand the SBC instruction 
better, let us assume that the status regis- 
ters of both MPUs have another status 
bit called the borrow bit. The operation 
of the SBC instruction can then be repre- 
sented as 


A-M-B 





Be. T..G..fan, 


of Physics, 
National University of Singapore. 
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where B is the borrow bit. B, as well as 
M, is subtracted from A, and the result is 
put into the accumulator. The borrow 
bit resulting from the operation will be 
stored in B. The resulting borrow bit will 
be 1 only if the absolute value of (M + B) 
is greater than that of A. The result of the 
operation goes into the accumulator. The 
function of B is to facilitate multi-byte 
subtraction when borrow bits from one 
8-bit subtraction have to be utilized in 
the subtraction for the next higher 8 - bits. 

If the subtraction without borrow is 
required, the borrow bit must be cleared 
before SBC. We can invent two pseudo- 
instructions 


SEB 
CLB 


to enable us to manipulate B, analogously 
to SEC and CLC for C. Hence we must 
precede SBC with CLB for a subtract 
without borrow. 

In the 6800 and 6502 MPUs, there is 
no separate borrow bit in their status reg- 
isters. The carry bit C does double duty as 
a borrow bit, so that it is better described 
as a carry/borrow bit. In the 6800, the 
borrow bit is identical with the carry bit, 
so that the SBC operation can be repre- 
sented as 


Set borrow bit 
Clear borrow bit 


A-M-C 


and the borrow bit generated is directly 
put into C. The instructions SEB and 


CLB correspond to SEC and CLC respec- 


tively. 
In the 6502, the borrow bit is the 
inverse of the carry bit, so that SBC is 
A-M-C 


and the borrow bit generated is inverted 
before being put into C. Hence the SEB 
instruction corresponds to CLC and CLB 
to SEC. For a subtraction without bor- 


6800 


ACCA C B=C 


LDAA #$05 05 
CEC 05 
SBCA #$03 02 


LDAA #¥$05 05 
CLG OS 
ADCA #$FD 02 


row, SBC would have to be preceded by 
SEC. 

The difference is thus best under- 
stood by considering the borrow bit B as 
entirely separate from C and then taking 
B=C for the 6800 and B=C for the 
6502. The implementation of the borrow 
bit for the 6502 is different from the 
6800 in order that arithmetic operations 
on the 6502 would give more consistent 
results for C. 

For example, the arithmetic opera- 
tions 5-3 and 5 +(-3), using the two’s 
complement in the second operation, 
would lead to different values for C in 
the case of the 6800. These operations 
would give the same values for C in the 
case of the 6502, since its borrow bit is 
the inverse of C. In Table 1 (below), the 
two operations are listed for each MPU. 
showing the corresponding values of the 
accumulator and the carry bit after each 
instruction. These operations were verified 
on SWTPC 6800 and Apple II microcom- 
puters. The 6809, which is the upgraded 
version of the 6800, appears to implement 
the borrow bit in a similar manner to the 
6800, that is with the borrow bit the 
same as the carry bit. 


TSX and TXS 


The transfer instructions between the 
stack pointer SP and index register X, 
TSX and TXS are common to both 6800 
and 6502 but have important differences. 
In both MPUs, the current value of SP 
points to the location one address below 
the bottom of the stack. These registers 
are 16-bits long in the 6800, and 8-bits 
long in the 6502. 

In the 6800, TSX increments the 
contents of SP by 1 and then transfers 
them to X. The reason for this appears to 
be to make X point to the actual bottom 


LDA #$05 
SEC 
SBC #$03 


LDA #$05 
CLC 
ADC #$FD 


Table 1. 


5 minus 3 subtraction operations for 6800 and 6502. D indicates don’t care state. 








of the stack. This is presumably for cases 
when indexing operations on the stack 
are to be carried out. Conversely, TXS 
decrements the contents of X by 1 before 
transferring them to SP, so that if X 
pointed to the bottom of the stack, SP 
would then point to the next location 
below the bottom. 

The 6502’s TSX and TXS instructions 
do not perform the increment and decre- 
ment operations; they are just straight- 
forward data transfer instructions. Why is 
this so? SP is an 8-bit register, and its 
contents ZZ are always interpreted as 
pointing to the page 1 of memory, $01ZZ. 
The effective address in indexed addres- 
sing is found by adding the 8-bit contents 
of X to the operand. In the zero- page in- 
dexed mode, the effective address is in 
page zero; in the absolute indexed mode, 
the page of the effective address depends 
on the 16-bit operand. 

Because of these complications, the 
TSX and TXS instructions of the 6502 do 
not appear to be intended to facilitate 
indexed operations on the stack, as the 
transfers are effected without increment- 
ing and decrementing. The primary func- 
tion of TSX and TXS appears to be to 
effect data transfer to and from SP via X. 
This is in fact the only way to do so, 
since the 6502 lacks LDS (load to stack 
pointer) and STS (store from stack point- 


7 = Differences to Disk File 


er) instructions. These instructions are 
part of the 6800’s instruction set. 

The 6809 MPU, which is the upgraded 
version of the 6800, has the instructions 
TFR S,X and TFR X,S which are equiva- 
lent to TSX and TXS, respectively. In the 
6809, the stack pointer points to the bot- 
tom of the stack, and not to the location 
below the bottom as in the case of the 
6800. Thus, the two transfer instructions 
do not perform an increment or decre- 
ment before the transfer, and are more 
like their 6502 equivalents, but for a 
quite different reason. 


Conclusions 


The 6800 and 6502 MPUs are so 
similar that it is worth looking at both 
together when studying one of them. I 
have taken this approach in my micro- 
processor teaching, using a MPU model 
consisting of the common features of the 
two MPUs.? This MPU model has one 8- 
bit accumulator, one 8-bit index register, 
one 16-bit program counter, one 8-bit 
stack pointer, and one 8-bit status regis- 
ter. It has the same six addressing modes 
of the 6800, except that indexed addres- 
sing is restricted to the zero page only. The 
instruction set is made up of the 43 in- 
structions common to both 6800 and 
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End the Dark Ages of 
Assembly Language... 


with SMAL/80 


SMAL/80 
HL=M (PTR) ; 
DE=9; 
HL=HL+DE; 
IF A-L EQUAL 
THEN 
A=A-14 
ELSE 
A=L; 
M(BC) =A; 


Assembler 
LHLD PTR 
LXI D,9 
DAD D 
CMP L 
JNZ Ll 
SUI 14 
JMP L2 

L1:MOV A,L 
L2:STAX B 


SMAL/80 gives you the logical power, 
versatility and convenience of a com- 
piled, structured high level language 
like Pascal, Ada or C, plus the effi- 
ciency of assembly language. 


(| intuitive, processor-independent sym- 
bolic notation system to make your pro- 
grams easy to read, debug and maintain; 
LJ programming constructs BEGIN... 
END; IF... THEN.:.ELSE, and. LOOP... 
REPEAT, plus indentation, to graphical- 
ly display the structure of your algorithms, 
_| extremely flexible macro and text 
pre-processor to create your Own pro- 
gramming environment; 

LJ] compiler/linker to mix your input 
source code and relocatable object code, 
creating modular programs; 

LJ translator program to automatically 
upgrade your assembly code to SMAL/80; 
L) available on CP/M disks with manual 
for $150 plus $4 shipping. 


New! Z-80 version (runs on 8080’s): 
$175. 8080 version only: $150. Macro- 
processor only: $75. Available on 
CP/M disks. Add $4 for shipping. 
Complete tutorial text: ‘Structured 
Microprocessor Programming’’ 
(Publ; Yourdon Press) $20 plus $2 
shipping. Send for your free button 
and literature or try the Ultimate 
Demo: SMAL/80 is Guaranteed! 


Chromod Associates, 


1030 Park Ave., Hoboken, N. J. 07030 


Telephone: (201) 653-7615 


Also available from 


WESTICO (203) 853-6880 
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ZAS Z8000 
Software Development Package 

By Western Wares, P.O. Box C, Norwood, 
CO 81423 

CP/M Version $395 

ISIS Version $495 

Reviewed by Terry R. Dettmann 

Circle No. 151 on Reader Service Card. 


What is there to say about an assem- 
bler? It either assembles good code or it 
doesn’t. ZAS assembles functioning Z8000 
code (consistent with your own ability to 
design such code in the first place! ). 

Is there any more to say? Should a re- 
view really continue after this point? Well 
in some cases I’d say no it shouldn’t, but 
in this case there is more to the package 
, that is important to know about. More 
\ that the package can do. What more should 
‘IT say? Well, let’s look and see just what 
you get when you get the assembler 
package. 

First there’s the ZAS assembler itself. 
It is a “full-featured, relocatable cross 
assembler for the Z8000.”’ Its instruction 
mnemonics are compatible with those 
developed by Zilog. Comparing it to 
Matosian’s book on the Z8000 (SYBEX), 
it didn’t always agree on how some things 
should be done, but it was easy to learn. 

ZAS also includes the ‘“‘extended’’ in- 
structions needed for some Z8000 units. It 
wasn’t hard to use. It generated good code 
for the Z8000, but has only really been 
tested on limited development systems. I 
haven’t tried to code a large proiect. 

ZAS is a two-pass assembler. It has all 
the standard things you expect to find ina 
full-featured assembler such as condition- 
al assembly, named sections, segmented 
and non-segmented addressing support, 
nested include files, up-to-64-character 
symbol names, and standard directives 
and pseudo-ops. 

After the assembler comes the ZLK 
task builder. ZLK is a flexible linking 
program that allows complicated processes 
to be set up as overlays and so forth, 
while allowing the programmer complete 
control over memory placement of the 
code modules. 

ZLD is an absolute file loader pro- 
gram. Its basic purpose is to load a Z8000 
module under CP/M or ISIS so that it 
can be executed with the ZEX run-time 
monitor. ZEX allows the user’s system 
to provide run-time support as needed for 
a Z8000 task. ZEX allows bus-switching 
between 8080-type CPUs and Z8000 
CPUs, as on the IEEE 696 (S-100) bus 
or the Intel Multibus. It even allows the 


program to make CP/M or ISIS calls as 
needed. 

In this kind of mode, the Z8000 
CPU is acting as if it were a temporary 
bus master device and the 8080 CPU is 
the bus master. All I/O is handled by the 
bus master (the 8080) through the CP/M 
system. 

ZEX is configured by the user to the 
particular environment. Detailed instruc- 
tions are provided to allow proper con- 
figuration by anyone with reasonable 
technical knowledge. This isn’t a system 
for the novice Z8000 programmer, but 
it is a useful tool for serious system 
development. 


Editor’s note: Just before press time, we 
were informed that version 2.0 of the ZAS 
Z-8000 package had been released. Some 
of the enhancements will be of particular 
interest to those familiar with older ver- 
sions of ZAS. The following new features 
were added in the new version, which was 
received too late for review in this issue: 
new macro pseudo-operations (MACRO, 
IRP, IRPC, EXITM, REPT, ENDM, 
LOCAL), other new pseudo-ops (DZ — 
define zero, DA — define address), new 
directives (SBASE — set default number 
base; $LIST, MACON, MACOFF -— con- 
trol macro expansion listing), new com- 
Parison opertors taking string or numerical 
arguments, extended instruction enhance- 
ment, more symbol table space and faster 
searching of tables, more flexibility for 
input, command-line switches specified 
by - or /, and ZAS and ZLK now use the 
same command-line syntax. 


6809 Cross Assembler 
Available from Avocet Systems Inc., 


804 South State Street, Dover, 
DE 19901 
$200 


Reviewed by Terry R. Dettmann 
Circle No. 153 on Reader Service Card. 


It wasn’t long ago that I came up 
with an acute need for a 6809 assembler. 
Not just a small one either. Further, I was 
lazy and I wanted full-screen editing 
ability, flexible printing, and large capac- 
ity. In short, I wanted a large system! In 
fact, all I had was a small system. 

It was then that the Avocet ad in 
some of the computer magazines caught 


my eye. As a CP/M cross assembler for 
the 6809, my dreams were fulfilled. I 
could have all the powerful CP/M tools I 
wanted and still be able to put things 
together for a 6809. I could document 
my code in as much detail as I wanted. I 
could modularize as much as I wanted. 
I could work with 6809 code in a con- 
venient way. 

It wasn’t long before I started put- 
ting together some 6809 software in- 
cluding some communications packages 
and a simple Forth system. I found out 
just how lazy I had become when I tried 
to go back to the little 6809 assembler I 
had. It was good, but just wasn’t made 
for the kind of programming I was doing. 

Avocet produces a whole line of 
cross assemblers which include assemblers 
for the following processors: 6805, 6809, 
RCA1802 (COSMAC), Intel MCS-48 & 
UPI-41 families, Intel 8051, MOS 6502 
& 650X family, Motorola 6800/6801 fami- 
ly, NEC 7500 family, Fairchild F8, MOS- 
TEK F8/3870 family, National COP400, 
and the Zilog Z8 family. Quite a list. 

No assembler is worth its salt, though, 
unless it can produce good code. The 
Avocet 6809 assembler does as far as I 
have gone with it. 

So far, I haven’t run across any errors 
not traceable to my own programming er- 
rors. If the assembler would only assemble 
what I want instead of what I type. But 
the point is that it does do what I type! 

The basic assember syntax is roughly 
the same as for a standard 8080 assembler 
including standard pseudo-ops such as 
DW, DB, etc. The write-up with the sys- 
tem says that all the assemblers stay with 
these conventions. I’m not sure I agree 
that this is the best though I’m sure it 
makes development and maintenance 
easier for the Avocet people. 

Personally, I would rather have seen 
the pseudo-ops closer to those used by 
the standard system for the 6809, but I 
can live with anything as long as it pro- 
duces the code I want. 

The assembler produces code in one 
of two output formats, either Intel Hex 
format or MIKBUG format. I use the 
Intel Hex format mostly out of habit. 

This is a nice assembler with reasona- 
ble documentation for the experienced 
programmer. It carries out thejobI wantit 
to do; after all, isn’t that what it should 
do? 
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BCPL — The Language and Its Compiler 
by Martin Richards 

and Colin Whitby-Strevens 
Cambridge University Press 
173 pages, $10.95 
Reviewed by George W. Jolly 


They say you can’t tell a book by its 
cover, but sometimes I’m not so sure. The 
cover of BCPL is a gentle interplay of two 
colors, blue and green, producing results 
you might think would require three or 
more inks. BCPL is a language very much 
in that style, favoring careful design over 
ex pensive implementation. 


BCPL (Basic CPL) is a systems pro- 
gramming language designed by Martin 
Richards in 1967. The language, devel- 
oped mostly over the subsequent five 
years, has been installed on at least 
twenty-five different computer systems. 
It has been used for applications includ- 
ing operating systems, compilers, editors, 
databases — in other words, for a broad 
spectrum of systems work. 


In The C Programming Language, 
Kernighan and Ritchie credit the language 
BCPL for many of C’s most important 
ideas. BCPL influenced the language B 
written for UNIX by Ken Thompson in 
1970, and B passed this influence on to 
C. However, BCPL and C are quite dif- 
ferent, perhaps most importantly in the 
handling of data types. 


Many modern languages have a varie- 
ty of data types built into the compiler. 
Such types might be integer, floating 
point, character, pointer, and so on. 
BCPL, on the other hand, has only one 
type, the machine word. The compiler 
wastes no time identifying the legality of 
a construct for the data items involved, 
because all data items are alike. In BCPL, 
address variables, or pointers, are easy to 
use because indirect addressing is a 
fundamental operator. Any data item 
may contain an address. 


One interesting result of this inex- 
pensive philosophy is that the elements 
of an array need not all be the same 
“type.” (Try having integers, characters 
and pointers in the same array in standard 
FORTRAN!) Other languages do provide 
this, but as an extra feature. In BCPL it is 
a consequence of the underlying design. 
(Funny how FORTH comes to mind at 
this point.) 


Example BCPL routines illustrate the 
power of the language. One example 
given is a formatted output procedure ac- 


cepting a format string (analogous to a 
FORTRAN format) as the first argument, 
and the data list as subsequent arguments. 
A procedure receives its arguments as an 
array of addresses. It is a simple matter 
to scan this array with a pointer variable, 
accessing each parameter in turn. Another 
pointer variable holds the address of an 
appropriate editing procedure as indi- 
cated by the format string. This is a sim- 
ple procedure with elegant results. 


Other example programs include an 
interactive debugging program and the 
lexical/syntax scanner from the BCPL 
compiler. The latter is discussed in de- 
tail, with a page of program facing a page 
of explanatory text. The applicative ex- 
pression tree produced by the scanner is 
an interesting topic in itself. 


Another interesting topic of this 
book is language portability. The authors 
illustrate a method of bootstrapping the 
compiler onto a new system by generat- 
ing a simplified pseudo-code on an exist- 
ing installation. They also discuss com- 
mon library procedures that exist in most 
BCPL installations. These topics may be 
of interest to implementors of other lan- 
guages. 

In summary, BCPL is a well-written 
book serving several possible needs. It de- 
scribes an influential (and useful) com- 
puter language, illustrates an elegant pro- 
gramming philosophy, and gives practical 
examples of compiler techniques. The 
authors’ straightforward explanations, like 
the cover design, complement the elegant 
simpilicty of BCPL. 


User’s Guidebook to Digital CMOS 
Integrated Circuits 

by Eugene R. Hnatek 

McGraw - Hill 

339 pages, $29.00 

Reviewed by Eunice B. Stetson 


User’s Guide to Digital CMOS In- 
tegrated Circuits by Eugene R. Hnatek is 
not a book for the uninitiated. It is most 
likely to appeal to design engineers and 
sophisticated hobbyists. It assumes some 
knowledge of semiconductors, small- and 
medium-scale logic circuits, conversions 
between digital and analog signals, and 
computer hardware. Very little know- 
ledge of mathematics beyond the ability 
to read complex graphs is assumed. The 
book is very practical in orientation. 


Many applications, with schematics, 
manufacturers’ names, and part numbers, 
are included. 

The author makes clear the electrical 
characteristics of CMOS as compared 
with other IC logic families. He does not 
pretend to discuss all CMOS integrated 
circuits but concentrates instead on 
medium- and large-scale IC’s developed 
since 1977. 

The author uses many schematics 
and graphs and some charts and timing 
diagrams to explain the exciting and 
promising developments in CMOS and 
SMOS/SOS (silicon on sapphire) techno- 
logy and applications in telecommuni- 
cations, computers and process control- 
lers. He envisions many new uses for 
CMOS large-scale integration, particularly 
in the interfacing of analog and digital sig- 
nals on a single IC. Currently, applica- 
tions of CMOS microprocessors are con- 
centrated in the automotive, games, and 
TV industries rather than in the computer 
field. 


The author does an outstanding job 
of making his graphs understandable with 
labelling and notes on the graphs. Cir- 
cuit diagrams for MSI and LSI integrated 
circuits are arranged in a logical sequence 
with explanation. 


In discussing flip-flops, memory cells, 
and shift registers, the author uses sche- 
matics with FET symbols rather than 
logic symbols. Later he treats counters, 
timers, multiplexers, comparators, de- 
coders, VARTs, and microprocessors as 
black boxes. As a teacher I would have 
preferred a more orderly progression 
from FETs to logic symbols to flip-flops 
to shift registers, multiplexers, etc. as the 
basic building blocks of which circuits are 
composed. However, in that this book is 
intended as a reference book and not a 
text book, this should not be a problem. 
As with all books which use manufactur- 
ers’ data and diagrams, there are differ- 
ences in symbols and conventions with 
which the reader is used to coping. 


Generally, the author’s explanations 
are clear, though as with most authors 
what follows “‘it can be seen that...” is 
not always obvious. The author clearly 
knows his subject well. At times he makes 
beautifully clarifying statements. This 
book, compared with others in its field, is 
clearly written, supplemented with many 
excellent pictorials, and does an authori- 
tative job in the areas covered. 


(Continued on page 72) 
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MicroScript $99 


State of the Art Text Formatter 


generic markup 

fully definable page with multiple columns 
multiline headers, footers, and footnotes 
automatic widow and orphan suppression 
automatic section numbering 

automatic table of contents and index 
automatic bullet, number, and definition lists 
floating figures 

text alignment to left, center, right, or justify 
left and right indention with delay and duration 
bold, underscore, and proportional spacing 
macros and symbols 

multiple input files of unlimited size 

direct printer control 


IDS, Qume, Diablo, NEC, C.ITOH, and all TTY 


MicroEd” $49 


Customizable Full Screen Editor 


Tired of The High Priced Spread? 


try the 
Poor Person’s Spread Sheet 


A Programmable Calculator is combined with a Screen Design 


System to yield a powerful spread sheet substitute. 


Features: 


e User defined fields eliminate square look. Interactive screen definition. 

e Simple programming language uses individual fields as variables. No 
row, column or group operations. 

¢ 280 fields, 200 step program with conditional statements and branches. 

¢ Online documentation and debug aid. 

© 8 digit precision, elementary math functions. 





® Pre-programmed applications include Real Estate Investment Evaluation, 


full cursor control by character, word, or line Check Book Balance, Calculator, Loan Payments and more. 


position to top or bottom of window or file 
scroll by line, half window, or full window 
global or selective find and replace 
delete by character, word, line, or block 
read external files into current file 

copy, move, and write blocks of text 
insert, overlay, or wordwrap text 

all cursor addressable VDTs 


Requirements: 


56K CP/M 2.2 or 1.4 with one disk 
80 x 24 video terminal with UP, DOWN, RIGHT, LEFT cursor HOME, 
CLEAR. 


$29.95 (California residents add 6% sales tax), Manual $4.00 


AVAILABLE ON 8 IN. IBM SD, NORTHSTAR DD 
OTHER FORMATS, INQUIRE 


Postpaid within U.S., outside U.S. add $10, CA residents add 6%. 
8” SS/SD CP/M-80*, and CP/M-86*, 5.25” SS/DD PC-DOS. 


Microlype™ 
6531 Crown Blvd., Suite 3A, San Jose, CA 95120 
(408) 997-5026 


* CP/M-80, CP/M-86 are trademarks of Digital Research, 
PC-DOS is a trademark of IBM Corporation. 


Alan Bomberger 
POOR PERSON SOFTWARE 
3721 Starr King Circle 
Palo Alto, CA 94306 


CP/M is a trademark of Digital Research 
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From Pium Hall an Introductory Book on C. 


If has been several years in the making and now it is here. Learning to 
Program in C, by Thomas Plum, teaches C language from the ground up. With 
or without previous programming experience, anyone acquainted with 
computers will find a clear description of how C works. 

You will find guidelines for writing portable programs that will run on 
a wide variety of modern computers — micro, mini, and mainframe, with 
excellent efficiency in all these environments. 


Topic areas include: 
e Environmental details - starting C 
e Data and variables - using the memory 
® Operators and expressions - intuitive reasons for C precedence. 
e Control structure - readability rules 
e Functions - print and scan made easy 
e Case study - full Blackjack source, from design to documentation 


e Pointer, struct clarified 
P - 4 Spruce Ave, Cardiff, NJ 08232 
Phone orders: 609-927-3770 
Sl PE A FO I HE SR RS RE SS eee SE NS A 
Please send me _ copies of “Learning to Program in C 





e explains C step-by-step 





@ practical “how to” = rai betinantsile at $25. (plus 6% tor NJ. residents) ea. enclosed find$ 
approach | on C and UNIX™ NAME ee ears aa eare = 
° describes what happens ADDRESS oe a oe 
in the computer i CNV ne ee STATE i es a er E 
0 Check 
372 pages ¢ 742X10 ° Price $25 g O Mastercard O Visa Expiration Date ee Re e 


O American Express 10 SRNR eee raed ae See, Cee eRe ee Eat tics 
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4th, A New Software Development Tool 


4th is a very powerful, compact, 
interactive, software package which 
when installed on a 48K CP/M System 
provides the user a total software 
development environment. 4th provides 
the hobbyist and the professional a 
unique software development capability 
with the following features: 


The 4th command line interpreter: 

Direct execution calculator mode 

Online module assembly/compilation 

Interactive module execution & debug 

Nested CP/M named source file 
loading 

CCP/utility functions (DIR, PIP, etc.) 


The 4th language: 

Fast compilation & execution 

Compact, modular structured code & 
data 

Top-down design with bottom-up 
coding 

Extensible: create new code & data 
types 

16 & 32-bit integers, variable strings 

IEEE single precision floating point 

Sin, Cos, Tan, Arc, Log, Exp functions 


The 4th assembler: 

Fully structured with 8080 mnemonics 
plus Z80 extensions 

Assembler code allowed within a high- 
level 4th module 

Easy interfacing to special hardware 


The 4th line editor: 

Direct, fast source editing from 4th 

CP/M named source modules (no 
screens) 


The 4th tracer/debugger: 

Run-time stack display & execution 
trace 

Decompiles/disassembles ail 4th code 

Interactive “patching” of compiled code 


The 4th cross-compiler: 
Generates compact CP/M COM files 
Allows generation of ROMable code 


Package: 190 pg manual & 8” SS/SD 
disk 

Price: $89.95 + $5.00 handling 
Alabama residents add 6% sales 
tax 

Terms: COD, money order, check 
License required 
No royalties for derivative software 


United Controls Corp., PO Box 4620 
Huntsville, AL 35802 (205) 837-6144 
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Book Reviews 
(Continued from page 70) 


Highfalutin’ Computin’ with Bob Orrfelt 
On your Timex Sinclair 1000'™ 
Computer 

By Bob Orrfelt, 3436 Bay Road, 
Redwood City, CA 94063 

$9.95, 116 pages 

Reviewed by David S. Lacey 
Bob Orrfelt’s book on the TS-1000 

brings back an occasion when I submitted 

a somewhat hastily put together paper in 

a college English course, and got it back 

with a fairly good grade, but with a nota- 

tion from the professor, ‘‘This is so good 

I wish it were better.’ He explained that 

this was his way of saying he liked my 

ideas, but felt the presentation just wasn’t 
up to the content. If I had taken more 
pains in the preparation, I could have had 

a strong “‘A”’ instead of a marginal “B+.” 

I think something very similar applies to 

Highfalutin’ Computin’. 

The book has lots to offer — things 
to instruct or amuse readers with a variety 
of viewpoints and interests. It has much 
for readers who are just getting an intro- 
duction to computers via the TS-1000. It 
also has considerable material for others 
already more versed in computers and 
their technology but interested in the 
particulars of the TS-1000 which, at under 
$100, is so attractive for experimenting. 
Unfortunately, the book’s diversity is one 
of the underlying faults that brings the 
“grade”? down. Mr. Orrfelt does not seem 
to have settled very firmly in his own 
mind on a particular audience for his ef- 
fort. He shifts, sometimes rather abruptly, 
from one level of technical sophistication 
to another and may leave some less knowl- 
edgeable readers feeling rather baffled 
from time to time. I believe, from my own 
experience, that if readers persist through 
areas that seem to have them out of their 
depth, they will reach places in which 
they feel at ease again, and can profit 
from doing so. However, the book would 
have been more satisfactory if it had 
either stuck to one level, or built steadily 
from the simplest to the most sophisti- 
cated levels. 


There is definitely more technical 
information in this book than others I 
have encountered on the TS-1000 or its 
predecessors, the Sinclair ZX80 and 
ZX81. This includes some fairly elemen- 
tary but very practical hardware coverage. 
For those who can’t abide the membrane 
keyboard, there are instructions on how 
to get the case open and connect a “‘real’’ 
keyboard in place of the membrane one. 
There is a circuit for obtaining a com- 
posite video signal to drive a monitor 
(instead of the modulated RF carrier 
normally output for connection to the 
antenna terminals of a TV receiver). 
Also presented is the complete circuit of 
an automatic control for a cassette re- 


corder (the normal storage medium for 
the TS-1000). This information includes 
interfacing, both hardware and software, 
to make it entirely workable. They are 
all very simple but practical circuits, and 
can be regarded as introductions to some 
of the explorable possibilities of the 
computer. 

There is a chapter that comprises a 
fairly detailed explanation of the internal 
organization of the computer, its operating 
cycles and its files. Programs for printing 
out the contents of the files are given, 
and the whole approach is designed to 
help enhance the reader’s ability to write 
more compact, faster-running programs 
in BASIC. 

There are a number of program list- 
ings of varying complexity throughout 
the book. These include games (a simple 
arcade-type game, a demonstration of 
moving graphics, a crap game, and black- 
jack); ‘‘useful’’ programs (length, weight, 
and volume converters, etc.); and what 
may be called ‘‘general interest’ programs 
(such as two clock programs — one a dial 
face and one a digital clock with large 
numerals). None of these listings are pre- 
sented for their own sake, rather as part 
of a tutorial approach that starts with a 
brief explanation of Sinclair BASIC. 
Throughout the rest of the book, the pro- 
grams are explained in considerable detail 
regarding how desired results are obtained 
and with repeated emphasis on compact- 
ing — an essential when working with 
only 2K of RAM. The programming ma- 
terial culminates in a glimpse at machine 
code programming, though more than a 
glimpse is beyond the scope of this book. 

Unfortunately, the subject of pro- 
grams brings me to the second important 
fault which I find in Orrfelt’s effort. 
There are several errors in programs. 
True, I found no true programming errors. 
Rather, they are typographical in nature, 
but they make some of the programs run 
faultily, or not at all. I can say that I, 
who am not much beyond the novice 
level, have been able to correct all the 
errors I found without too much diffi- 
culty. I may have learned valuable lessons 
in the essential art of debugging, but that 
isn’t why they are there. Programs that do 
not run right do not belong ina “‘grade A”’ 
computer book. 

Despite the faults mentioned, and 
weighing them against the virtues of a 
considerable amount of good technical 
information and explanation, I feel that 
readers who are in the earlier stages of 
learning the TS-1000 can, through a little 
persistence, gain their full money’s worth 
from Highfalutin’ Computin’. 


We are informed that the book now 
comes with an addendum which corrects 
typographical errors such as those noted 
by the reviewer. — Ed. 


DD, 
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One of the finest implementations of the FORTH language. 
Field tested and reliable, UNIFORTH is available for the IBM 
PC as well as most systems with 8” disks and the following 
processors: 

8080 PDP-11 

Z80 68000 

8086/8 16032 












< 
CROSS ASSEMBLER 
FOR CP/M-80 $ 260 


As a task, UNIFORTH is compatible with and supports all 
features and file types of the CP/M, CDOS, MS-DOS and DEC 
operating systems. As an operating system, UNIFORTH will 
function ‘‘stand-alone’’ on most commercial microcomputers, 


The FORTH-79 Standard language has been extended with 
over 500 new words that provide full-screen and line-oriented 
editors, array and string handling, enhanced disk and terminal 


MOTOROLA SYNTAX MACROS 





1/O, and an excellent assembler. Detailed reference manuals 
supply complete documentation for programming and system 
operation, in an easy-to-understand, conversational style using 
numerous examples. 


LINKAGE EDITOR CONDITIONALS 







Optional features include an excellent floating-point package 
with all transcendental functions (logs, tangents, etc.), the 
MetaFORTH cross-compiler, printer plotting and CP/M file 
transfer utilities, astronomical and amateur radio applica- 
tions, word processing, etc. 


STRUCTURED WRITTEN IN C 







Compare these features with any other FORTH onthe market: 


@ Speed and efficiency @ Ease of use 
@ Variety of options ® Documentation quality 


You'll find UNIFORTH is superior. 
Prices start at $35. Call or write for our free brochure. 


Unified Software Systems 
P.O. Box 2644, New Carrollton, MD 20784, (301) 552-1295 


Quelo (206)784-8018 


843 NW 54th mornings 
Seattle, Wa. 98107 Dick Curtiss 









CP/M is a trademark of Digital Research 
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Get HYPER about FORTH! 


HyperFORTH"™ for the 68000 is here now! 


If you like FORTH, then you'll like it even more now. 
If you have never tried FORTH because it seemed too primitive, then this system is for you! 


Now you can develop programs in FORTH with the ease that you are accustomed to with more sophisticated operating systems. 
HyperFORTH™ is the result of years of professional FORTH development work started at a major U.S. Telescope Observatory. 


HyperFORTH™ comes in two flavors — 
HyperFORTH™ |, which is a conventional screen oriented FORTH system, but with many powerful system extensions, and 


HyperFORTH+™ , which is a revolutionary new development in FORTH systems, featuring dynamic file management, a full 
screen wordprocessor — like text editor, and all the great features of HyperFORTH™ . With HyperFORTH+™ your 
productivity is improved by several orders of magnitude. 


Fully Multitasking ¢ no limits on the number of concurrent tasks 

Full Feature 68000 Assembler © supports all opcodes and addressing modes 

Standard BIOS I/O interfacing ¢ so that it can be used on nearly any system 

Relocatable Code Files @ so your application can be compiled and run anywhere 

Fastest FORTH available on any machine! e Executes the Sieve Benchmark in 1.8 sec/pass 
(SAGE™ II Computer — 8MHz 68000, no wait states) 

Complete set of utilities 

Target Assemblers available for 6809, 6502, Z80, 8088/8086, PDP-11, NOVA, and 1802 

Metaforth included with HyperFORTH+"™ for the production of ROMmable application code 

Extensive Technical Manuals, including source code listings! 

Many other advanced features 

SAGE ™ version available off the shelf e other versions available on request 

Prices begin at just $400 for HyperFORTH™ 


If you need a 68000 to run it on, we can also supply a SAGE™ computer. 


For more information or to order a system, give us a call today! 


SAGE is a trademark of OR THright 
SAGE Computer Technology : - 
ngineering, Inc. 


Advanced Automation Systems 
7901 East Boojum Street ¢ Tucson, Arizona 85730 © (602) 298-2456 
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CP/M EXCHANGE 


by Robert Blum 





Digital Research created a stir when 
they announced CP/M Plus (alias CP/M 
3) several months ago. Preliminary specu- 
lation on the system’s content ranged 
from a simple maintenance release to full 
concurrent operation. 

If you consider yourself a hacker, a 
unique individual who treats inadequacy 
as an opportunity, CP/M Plus will be bit- 
tersweet. Many of its performance options 
are and have been available in the public 
domain for years. If nothing else, CP/M 
Plus verifies that when hackers speak, the 
manufacturers listen. It just takes them a 
little while to react. 

Even though I had hoped for more, 
the official release is anything but disap- 
pointing. It is chock-full of new features 
geared to performance and versatility, 
and is a major departure from the CP/M 
we have grown to love and respect. DR 
views CP/M Plus as a new product and 
it will be maintained and marketed 
separately. At least for now, it will not 
obsolete CP/M 2.2. 


Over the next few months I will be 
covering various aspects of CP/M Plus: 
does it work as advertised; how difficult 
is it to implement; is it worth a $350 in- 
vestment? Getting to know a new product 
cannot be effectively accomplished alone. 
Share your experiences and thoughts with 
the rest of us by dropping me a note or 
calling me in the evening. Your input will 
be appreciated by one and all. 


Before getting into this month’s top- 
ic, I need some help. Is there a patch for 
CP/M 2.2’s CCP that will automatically 
search user area 0 for a .COM file that 
was not found in the current user area? If 
you have one, please send it along or 
point me to where I can find it. 


After a long wait, CP/M Plus is now 
being shipped. By the time this column is 
published, it will probably be available 
through mail order and possibly from a 
few manufacturers. This estimate may be 
a little optimistic because implementation 
of all CP/M Plus’s new features requires 
considerable attention to both hardware 
and software. 


Even though I have not received my 
own distribution version of CP/M Plus, I 
have been able to gather up two of the 
three manuals and spend a few hours 
using it. What a pleasant surprise! The 
documentation has been completely re- 
written and downsized to wedgy format. 
Each topic is thoroughly discussed in 
plain English, with only minimal use of 


buzz words, and is accompanied by 
plenty of examples. 

Sitting at the keyboard for the first 
time was disappointing. I had hoped for 
concurrent operation, or at least a built-in 
print spooler. CP/M Plus remains single 
user and still prompts with the familiar 
A>. I soon learned, however, that all 
other aspects of the system are new, and 
verified that this is a completely new 
product. After only a few minutes at the 
keyboard I was comfortable with the 
operator interface and swear by the addi- 
tional line-editing features. For those 
who are new to CP/M, the HELP com- 
mand, which displays summarized infor- 
mation on all the commands, will un- 
doubtedly prove invaluable. 

The actual performance of the sys- 
tem, and which features can be imple- 
mented, is predicated on how the system 
is generated. As a replacement for CP/M 
2.2 in a standard 64K or less environment 
(nonbanked), CP/M Plus offers less than 
96K of banked memory when available. 


Command-line editing on nonbanked 
systems remains the same as CP/M 2.2, 
but is greatly improved on banked sys- 
tems. In the banked environment it is no 
longer necessary to retype a command if 
a mistake is made. Simply move the cur- 
sor to the error and correct it by inserting 
or deleting characters. Even after hitting 
return, commands can be redisplayed and 
edited provided a transient program was 
not executed. Refer to Table 1 on page 
76 for a complete comparison of the 
available editing functions. 

A host of new commands has been 
added to those that are carried over from 
older versions of CP/M. DIRectory, 
ERAse, REName, TYPe, and USEr are 
improved while DIRSys has been added 
to display system files which previously 
required the use of STAT. Depending on 
command-line options, transient pro- 
grams may be automatically loaded to 
assist the built-in commands of the CCP. 
I have summarized the built-in commands 
in Table 2 (page 76). The descriptions 
used for each command are excerpts from 
DR’s manuals. I do this so that you can 
sample the flavor of the new documen- 
tation. 

Enhanced command editing is only a 
part of the beauty of CP/M Plus. Many 
new utilities have been added and those 
that were retained from older versions are 
now more useful. Also included is the 
entire RMAC program development pack- 
age which previously cost $200. Refer to 


Table 3 (page 78) for a summary of the 
utility programs. 


Before generating the system, you 
are faced with a dilemma. The minimum 
system configuration has been increased 
to 32K and CP/M Plus requires 8.5K. By 
the time you add in the size of your BIOS 
a great deal of memory has been taken 
up, even when a full 64K is available. To 
make full use of the system requires at 
least 96K of bank-select memory. Through 
the use of this additional memory, it is 
entirely possible to have a 62K TPA be- 
cause only a minimum BIOS and BDOS 
are resident in the application bank. The 
real controlling logic is placed in the 
other bank along with directory hash 
tables and sector buffers. Because of this, 
I would anticipate the introduction of 
more 8-bit machines with 256K of mem- 
ory in the not-too-distant future. 

Disk space reserved for the system 
tracks has been reduced by placing the 
operating system components into regular 
disk files. This will be especially impor- 
tant for those systems that require very 
large BIOSs. When booting the system, a 
small loader from the system tracks is 
read into memory, which then completes 
the loading process. In light of more com- 
mon use of hard disks, individual file size 
has been increased to 33 megabytes and 
disk capacities of 512 megabytes are 
possible. 

Generation of the system is handled 
by a transient program called GENCPM 
which combines the various system com- 
ponents with your BIOS. The generation 
process is remarkably similar to that used 
with MP/M, as are most other features of 
CP/M Plus. 

CP/M Plus is not for everyone. Its 
initial cost is high and it requires expanded 
hardware resources if it is to be used to 
its fullest extent. But the costs associated 
with its implementation will not seem 
nearly as high if you need all the develop- 
ment tools which are included. Function- 
alism is the keyword to describing this 
new offering from Digital Research. 

Next month I will continue with the 
internals of CP/M Plus and any experi- 
ences that I hear from you. You can reach 
me by phone at (404) 449-8948. DD, 


(Tables I and II on page 76) 
(Table III on page 78) 


Reader Ballot 
Vote for your favorite feature/article. 
Circle Reader Service No. 239 
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says Q-PRO4 user, 
Richard Pedrelli, President 
Quantum Systems, Atlanta, GA 












46 As a dBASE|l beta test site the past two years, we 
were reluctant to even try Q-PRO4. Now we write all our 
commercial applications in Q-PRO4. We find it to be an 
order of magnitude more powerful than dBASEII. 

Q-PRO4's 4th generation syntax is so efficient, we 
now complete complex jobs in weeks instead of months. 
Superb error trap and help screen capabilities make our 
finished applications far more user friendly. And our 
programs run much faster, too. 

In my estimation, any application programmer still 
using outdated 3rd generation data base managers or 
worse, a 2nd generation language like BASIC, is ripping 
himself off. 99 


Q-PRO4 - $395. Ask about FREE trial offer. Call (215) 968-5966 
Runs on 8 bit micros with CP/M, MP/M, TurboDOS™, MmmOST. 
Author’s lock up package available. 


Quic-n-@asi prociucts inc. 


136 Granite Hill Court, Langhorne, PA 19047 (215) 968-5966 


CP/M and MP/M are registered trademarks of Digital Research, TurboDOS is a trademark of Software 2000, inc., 
MmmOST is a trademark of TeleVideo. dBASE Il is a registered trademark of Ashton-Tate, Inc. 


ANNOUNCING 


THE C86™ C COMPILER 
— THE COMPILER THAT SPEAKS 
THE LANGUAGE OF THE FUTURE! 


Kernighan and Ritchie’s book, The C Programming Language, is 
the key source for C. Just as fundamental is the C861™ C 
Compiler. 


The C86 ™C Compiler is especially designed for the IBM® 
Personal, IBM® Display Writer, CP/M-86® and MS-DOS® 


For further information on the C programming language 
and the C86 ™ C Compiler, please contact: 












Computer Innovations, Inc. 
75 Pine Street 

Lincroft, New Jersey 07738 
Telephone: (201) 530-0995 





C86 is a trademark of Computer Innovations, Inc.; CP/M-86 is a 
trademark of Digital Research; IBM and MS-DOS are registered 
trademarks of International Business Machines, Inc 
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UPGRADE YOUR AIM-65* INSTANTLY 


*A trademark of Rockwell Inc. 


INTRODUCTORY PRICE 


To A 6809 Development System $939 
With The ON OT _ 


“MACH-9” Lo S am oe 22> And Handling 
From ws é . 


MM S Inc. 


Includes: 


“6809 CPU Plug-in Assembly 
*Super-set of AIM Monitor 
“Two-Pass Symbolic Assembler 
“Complete Monitor Source Listings 
“Enhanced Cut & Paste Editor 
*200 Page Manual 

“Full |/O Control 


“MI ACH-9” is assembled and tested with 
local BUS, 5 locking low force ROM sockets 
and 2K Static RAM 


MM S$ Inc. 
1110 E. Pennsytvania Sr. 
Tucson, AZ 85714 
(602) 746-0418 
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CP/M Exchange (Continued from page 74) 





Portions copyright © 1982 by Digital Research; used with permission. 


TABLE I 


Nonbanked Command Editing 


Ctrl-E Forces a physical carriage return but does not 
send the command line to CP/M 3. Moves the cursor to 
the beginning of the next line without erasing your pre- 


vious input. 

Ctrl-H Deletes a character and moves the cursor left 
one character position. 

Ctrl-I Moves the cursor to the next tab stop. Tab 


stops are automatically set at each eighth column. Has 
the same effect as pressing the tab key. 


Ctrl-J Sends the command line to CP/M 3 and returns 
the cursor to the left of the current line. Has the same 
effect asa RETURN or aCtrl-M. 


Ctrl-M Sends the command line to CP/M 3 and returns 
the cursor to the left of the current line. Has the same 
effect asa RETURN or a Ctrl-J. 


Ctrl-R Places a # at the current cursor location, moves 
the cursor to the next line, and displays any partial com- 
mand you typed so far. 


Ctrl-U Discards all characters in the command line, 
places a # at the current cursor position, and moves the 
cursor to the next command line. 


Ctrl-X Discards all the characters in the command line, 
and moves the cursor to the beginning of the current line. 


Banked Command Editing 
Ctrl-A Moves the cursor one character to the left. 


Ctrl-B Moves the cursor to the beginning of the com- 
mand line without having any effect on the contents of 
the line. If the cursor is at the beginning, Ctrl-B moves it 
to the end of the line. 


Ctrl-E Forces a physical carriage return but does not 
send the command line to CP/M 3. Moves the cursor to 
the beginning of the next line without erasing the pre- 





Ctrl-F Moves the cursor one character to the right. 


Ctrl-G Deletes the character indicated by the cursor. 
The cursor does not move. 


Ctrl-H Deletes a character and moves the cursor left 
one character position. 
Ctrl-I Moves the cursor to the next tab stop. Tab 


stops are automatically set at each eighth column. Has 
the same effect as pressing the tab Key. 


Ctrl-J Sends the command line to CP/M 3 and returns 
the cursor to the beginning of a new line. Has the same 
effect asa RETURN or a Ctrl-M keystroke. 


Ctrl-K Deletes to the end of the line from the cursor. 


Ctrl-M Sends the command line to CP/M 3 and returns 
the cursor to the beginning of a new line. Has the same 
effect asa RETURN or a Ctrl-J keystroke. 


Ctrl-R Retypes the command line. Places a # at the 
current cursor location, moves the cursor to the next 
line, and retypes any partial command you typed so far. 


Ctrl-U Discards all the characters in the command line, 
places a # at the current cursor position, and moves the 
cursor to the next command line. However, you can use 
a Ctrl-W to recall any characters that were to the left of 
the cursor when you pressed Ctrl-U. 


Ctrl-W Recalls and displays previously entered com- 
mand line both at the operating system level and within 
executing programs, if Ctrl-W is the first character en- 
tered after the prompt. Ctrl-J, Ctrl-M, Ctrl-U, and RE- 
TURN define the command line you can recall. If the 
command line contains characters, Ctrl-W moves the 
cursor to the end of the command line. If you press 
RETURN, CP/M 3 executes the recalled command. 


Ctrl-X Discards all the characters left of the cursor and 
moves the cursor to the beginning of the current line. 


vious input. Ctrl-X saves any characters right of the cursor. 
TABLE II 
Built-in Commands 
DIR The DIR command displays the names of files TYPE The TYPE command displays the contents of 


and the attributes associated with the files.° DIR and 
DIRSYS are built-in utilities; DIR with options is a tran- 
sient utility. 


ERASE The ERASE command removes one or more 
files from a disk’s directory in the current user number. 
Wildcard characters are accepted in the filespec. Directory 
and data space are automatically reclaimed for later use 
by another file. The ERASE command can be abbreviated 
to ERA. 


RENAME The RENAME command lets you change the 
name of a file that is cataloged in the directory of a disk. 
It also lets you change several filenames if you use wild- 
cards in the filespecs. You can abbreviate RENAME to 
REN. 
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an ASCII character file on your screen. The PAGE 
option displays the console listing in paginal mode, 
which means that the console listing stops automatically 
after listing N lines of text, where N is usually the 
system default of 24 lines per page. 


USER The USER command sets the current user 
number. When you start CP/M 3, 0 is the current user 
number. You can use a USER command to change the 
current user number to another in the range 0-15. 


(Table III begins on page 78) 
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WE GAVE YOUR DRIVES THE FIRST BREAK THEY EVER HAD 


AND NOW 





TimeEPROMmer, 
the S-100 CP/M* compatible 
programmer that’s useful every 
second of every day. A real time ““" 
calendar/clock with lithium battery 
and an EPROM programmer that programs 
all popular eproms. Unbeatable price/performance 
ratio. Features designed for easy operation. 


Eprom Programmer: Port addressable. 
Read, Verify, Program, and Disk transfer. Handles up to 28 pins. 


Power generated and controlled on board. All software and documentation 


included. Assembled units tested with burn in. 


Real Time Calendar/Clock: Complete time counting functions with 
CMOS LSI. Allows up to 6 months power down use. Independently port 


GIVE YOU TIME TO BURN... 









TimEPROMmer BB & software & manual ..... $75 
TimEPROMmer Kit & software & manual .... $195 
TimEPROMmer A & T software & manual ... $295 
Our DISK CONTROL UNIT that turns 8” drives off 
when not being accessed. State drive. 

DCA ceipee renal oo Pian Seo cee RDO. 85 
DOGSA Gr iseinanial’ oo. yen occ ee es $49.95 


P & H $2. NYS add tax. 
CP/M is T.M. of Digital Research 


OPTRONICS TECHNOLOGY 


addressable. 


P.O. Box 81 Pittsford, NY 14534 (716) 377-0369 


Circle no. 58 on reader service card. © 











Menu-Plus 


A fast, convenient menu package 
for CP/M systems 


Are your users finding it painful to 
cope with CP/M? 

You've probably heard about the 
glories of menu driven systems. This 
powerful package developed by Capa- 
city Inc. makes the ease of menu driven 
systems affordable to any CP/M user. 
Menu-Plus allows rapid, easy configura- 
tion of simple or hierarchical menus. 
You can hide the complexities of CP/M 
and allow single keystroke invocation of 
your programs. It’s a user’s dream. Both beginners and experi- 
enced operators will find Menu-Plus a significant enhancement. 
You do not have to be a programmer to install or tailor Menu- 
Plus on your system. In just a few minutes, you can easily create 
whatever new menus you desire with a text editor. Our com- 
petitors offer products in the $75-150 range. We certainly invite 
comparison of this product with any comparable system in terms 
of features or user friendliness. In terms of price there is no 
comparison. 






















































Disk Inspector 3 
A full screen editor for disks that runs on Z80 CP/M systems 


Have you ever been unable to read a file due to a bad sector? 
Have you ever erased the wrong file? Disk Inspector acts as a full- 
screen editor for diskettes. You can simply watch as sectors are 
displayed on the screen in both character and hex formats. When 
you wish to make the display pause, touch the spacebar. If you 
wish to alter a sector, it isa simple matter to move the cursor over 
the appropriate character, alter it, and have the sector rewritten. 

Recover an erased file. Modify a directory encry. 

Clean up a directory. Utilize the CP/M Auto-Load feature. 

Create multiple directory entries. 

Read and modify non CP/M diskettes. 


Note: Disk Inspector requires an 80x24 screen on your CRT 


Overbeek Enterprises is committed to providing quality software at low prices. We intend to make a 
handsome profit by having thousands of satisfied customers. 


$2995 


Each of these packages represents a 
true bargain. If for any reason you cannot 
install a package successfully on your 
system, or if you find that a package 
does not meet your needs, we will refund 
the $29.95. (Offer holds for 30 days 
from date of shipment.) 














Micro-WYL 
A powerful Z80 CP/M editor 


Tired of trying to use ED under 
CP/M? This is the editor developed by 
Realworld Software, Inc. and reviewed 
in Infoworld (11/15/82). Here are just a 
few unsolicited quotes from our cus- 
tomers: 

“Micro-WYL is undoubtedly the 
hottest bargain on the market.” 

“Thank you, thank you, thank you.” 

“This editor is perfect for writing in 
: nearly any programming language. [I]... 
find myself looking for excuses to use Micro-WYL, and certainly 
have no hesitation in recommending it to anyone whose require- 
ments match the capabilities of this inventive piece of software.” 

— From a review in Infoworld (11/15/82) 


Now you can have the convenience of WYLBUR on your 
micro. CP/M is a registered trademark of Digital Research, Inc. 


































































OO 8” SSSD LJ ALTOS Series 5 Northstar 5” DD 
OC) Apple/Softcard U Televideo TS-802 CL) Advantage 
(1) KAYPRO II 5” (J Osborne ©) Horizon 
CT NECS” C) Superbrain , 
0 Zerox 820 C) Morrow Micro 
Decision 
Amount $29.95 for Menu-Plus 
$29.95 for Micro-WYL 
$29.95 for Disk Inspector 
$2 for postage & handling 
Total 










Name 
Address 
City 








State 
Make your check payable to: 
Overbeek Enterprises, P O. Box 726, Elgin IL 60120 
To order C.O.D. or with a MasterCard or Visa call 
312-697-8420 between 9am and 5pm (CST) 


2» Daa Rae 








Circle no. 59 on reader service card. 
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TABLE Ill 
Utilities 


COPYSYS The COPYSYS command copies the CP/M 3 
system from a CP/M 3 system disk to another disk with 
the same format as the original system disk. For example, 
if the system disk is single density, the disk you copy on- 
to must also be in single-density format. 


DATE The DATE command is a transient utility that 
lets you display and set the date and time of day. When 
you start CP/M 3, the date and time are set to the crea- 
tion date of your CP/M 3 system. Use DATE to change 
this initial value to the current date and time. 


DEVICE The DEVICE command is a transient utility 
that displays current assignments of logical devices and 
the names of physical devices. This command also sets 
the communications protocol and speed of a peripheral 
device. 


DUMP DUMP displays the contents of a file in hexa- 
decimal and ASCII format. 


ED The ED utility is a line- oriented context editor. 
This means that you create and change character files 
line-by-line, or by referencing individual characters 
within a line. 


GENCOM The GENCOM command is a transient utility 
that creates a special COM file with attached RSX files. 
RSX files are used as Resident System eXtensions. 
GENCOM places a special header at the beginning of the 
output program file to indicate to the system that RSX 
loading is required. It can also set a flag to keep the pro- 
gram loader active. 


GET The GET command is a transient utility that 
directs CP/M 3 to take console input from a file. The file 
can contain CP/M 3 system commands and/or input for 
a user program. If you use the SYSTEM option, GET im- 
mediately takes the next system command from the file. 


HELP The HELP command is a transient utility that 
provides information for all of the CP/M 3 commands 
described in the manual. In the distributed CP/M 3 sys- 
tem, HELP presents general information on a command 
as a topic, and detailed information as a subtopic. HELP 
with no command tail displays a list of all the available 
topics. HELP with a topic in the command tail displays 
information about that topic, followed by any available 
subtopics. HELP with a topic and a subtopic displays 
information about the specific subtopic. 


HEXCOM The HEXCOM command is a transient utility 
that generates a command file (filetype COM) from a 
hex input file. It names the output file with the same 
filename as the input file but with filetype COM. 
HEXCOM always looks for a file with filetype HEX. 


INITDIR The INITDIR command can initialize a disk 
directory to allow date and time stamping of files on 
that disk or remove date and time stamps. 


LIB The LIB command is used to create and main- 
tain a library of relocatable object modules. Use the LIB 
utility to create libraries and to append, replace, select, 
or delete modules from an existing library. You can also 
use LIB to obtain information about the contents of 
library files. 


LINK The LINK command combines relocatable 
object modules such as those produced from RMAC into 


a .COM file ready for execution. Relocatable files can 
contain external references and publics. Relocatable files 
can reference modules in library files. LINK searches the 
library files and includes the referenced modules in the 
output file. 


MAC The MAC utility assembles .ASM disk files into 
-HEX object files. It also has the ability to process 
macros. 


PATCH The PATCH command displays or installs patch 
N to the CP/M 3 system or command files. 


PIP PIP is a transient utility that copies one or more 
files from one disk and/or user number to another. PIP 
can rename a file after copying it; combine two or more 
files into one file; and copy a character file from one 
disk to the printer or other auxiliary logical output 
device. PIP can create a file on disk of input from the 
console or other logical input device. PIP can also transfer 
data from a logical input device to a logical output de- 
vice, thus the name Peripheral Interchange Program. 


PUT The PUT command is a transient utility that 
lets you direct console output or printer output to a file. 
PUT allows you to direct the system to put console out- 
put or printer output to a file for the next system com- 
mand or user program entered at the console. Or PUT 
directs all subsequent console or printer output to a file 
when you include the SYSTEM option. 


RMAC The RMAC utility is operationally comparable 
to MAC except its output is in .REL form. 


SAVE The SAVE command copies the contents of 
memory to a disk file. To use the SAVE utility, first 
issue the SAVE command, then run your program which 
reads a file into memory. When your program exits, it 
exits to the SAVE utility. The SAVE utility prompts you 
for the filespec to which the memory is to be copied, 
and the beginning and ending address of the memory to 
be saved. 


SET The SET command initiates password protection 
and time stamping of files in the CP/M 3 system. It also 
sets file and device attributes, such as the Read-Only, 
SYS, and user-definable attributes. It lets you label a 
disk and password- protect the label. 


SETDEF The SETDEF command lets you display or 
define the disk search order, the temporary drive, and 
the filetype search order. 


SHOW The SHOW utility displays the disk drive 
attributes. 
SID The SID utility replaces the DDT program. It 


offers more commands and flexibility. 


SUBMIT The SUBMIT command lets you execute a 
group or batch of commands from a SUB file, which is 
a file with filetype of SUB. 


TYPE The TYPE utility displays the contents of an 
ASCII disk file on your screen. A paging option is now 
available. 


XREF The XREF utility provides a cross-reference 
summary of variable usage in an assembler program. 
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CP/M FILE ENCIPHER/DECIPHER COMMAND 


SIMPLE - Use QCRYPT as a command in any CP/M 
system to quickly encipher/decipher any specified 
file. Protect sensitive business data and records, 
development work, and even other commands. 


SECURE - QCRYPT allows user to choose from over 7 
trillion unique keys. At one key per second, 
exhaustive trial against an enciphered file would 
require over 200,000 years! High entropy algorithm 


makes derivation of keys from samples impractical 


even given full knowledge of the algorithm. 


STABLE - Reliability exceeds that of weaker but more 
costly file enciphering systems elsewhere. Your files 
may always be deciphered by any other CP/M system 
running QCRYPT, provided the key is known. 


RCRYPT at just $65 postpaid (including documentation 
and command on 8" SSSD diskette) should be at work 


on YOUR system. 
cP 7 . 
oe 


TESSERACT ASSOCIATES 
STINSON LAKE ROAD 


RUMNEY. NH 03266 (USA) 
(603) -766-9561. (617) -964-6740 


M-862 Same price! 


QCRYPT (tm) Tesseract Associates 
CP/M (tm) Digital Research, Inc. 





Circle no. 82 on reader service card. 










No downloading - No trial PROM burning. 
This port-addressed RAM ON YOUR S-100 
host is the ROM of your target system 






nay. 






WORD/ BYTE 
WIDE ROM SIMULATOR 


e Simulates 16K bytes of memory (8K bytes for 
2/708 and 2758) 


e Simulates 2708, 2758, 2516, 2716, 2532, 2732, 
2964 and 2764 PROMS 

e The simulated memory may be either byte or 
16-bit word organized 

e No S-100 memory is needed to hold ROM data 

e Driver program verifies simulated PROM contents 

e Price: $495 each 


Inner Access Corporation 
P.O. BOX 888* BELMONT, CA 94002+(415) 591-8295 

















Circle no. 40 on reader service card. 
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Elegance 


Power 


Speed 





€ Users’ Group 
Supporting All C Users 
Box 287 
Yates Center, KS 66783 





Circle no. 20 on reader service card. 











Q95 besutacenere 


Bundle 










offer good through July 15, 1983 






For a limited time we offer a unique software set: 


Menu-Plus: Developed by Capacity Inc., CP/M complex- 
ities are replaced with single keystroke invocation of 
common programs. 


Micro-WYL: Infoworld (11/15/82) called this editor per- 
fect for writing in nearly any programming language. 


Tarbell BASIC: Extended BASIC allows labels, proce- 
dures with local variables, reassignment of I/O devices. 








Disk Inspector: Examine/Modify any area of diskette. 
Full screen editor for diskettes, competitors are $75 to $150. 





View: Access, examine and edit logical records in a file. 






All of above programs, plus several in public domain, for 
$99.95; 5 or more copies for $69.95. Institutional licenses 
available. 






To order, send cheque to: 
Overbeek Enterprises 
PO Box 726 

Elgin, Illinois 60120 


COD or MasterCard/Visa: 
Call 312-697-8420 between 
9am and 5pm (CST) 


Please specify desired disk format. 









Circle no. 60 on reader service card. 


16-BIT SOFTWARE TOOLBOX 


by Ray Duncan 








MS-DOS vs. CP/M-86 


Jim Howell of San Jose, California, 
has written mea couple of interesting let- 
ters regarding my coverage of the two 
major operating systems for the 8086/88 
microcomputer family. I have taken the 
liberty of editing some of his comments 
and my replies into the form of a dialogue 
for this column, and hope he will forgive 
me for the slight rearrangements and 
changes of wording that were necessary. 


JH: In the December issue of DDJ, you 
say that the reason for “‘excessive’’ cover- 
age of the 8086/88 is a table that indicates 
more 8086/88s in use than other 16-bit 
processors. First, the numbers in that 
table do not necessarily indicate the level 
of interest in the various processors. For 
example, I am sure there are many, in- 
cluding myself, who do not have a 68000- 
based computer, but are nevertheless 
interested in that processor. In any case, 
if you are going to use the numbers in 
that table to justify the contents of your 
column, you should be devoting 78% of 
your column to the 8086/88, 15% to the 
68000, and 7% to the Z8000. (What about 
the TI-9900 and National’s 160007). 

Second, if you are going to devote 
100% of your column to the 8086/88 
(which is the case so far), perhaps the col- 
umn should be called ‘8086/88 Toolbox”’ 
or even “IBM PC Toolbox.” The title ‘‘16- 
Bit Software Toolbox”? promises broader 
coverage than just a single processor. 
Actually, I suspect that the real reason 
for covering only the 8086/88 is that you 
own (or have a lot of access to) an IBM 
PC and have little or no access to systems 
that use other 16-bit processors. 


RD: You certainly have penetrated right 
to the heart of the matter, since it is true 
that until very recently I didn’t have any 
access to a 68000 system. But again, this 
is relevant to the content of the column 
and is not a coincidence. The long-range 
objective of the “16-Bit Software Tool- 
box’”’ is to provide useful subroutines and 
utilities for the most commonly used 16- 
bit microprocessors. Although Motorola’s 
68000 architecture and instruction set 
are elegant, their decision to make a total 
break with the architecture of their 8-bit 
microprocessor family has caused a tre- 
mendous lag in the appearance of afforda- 
ble operating systems and software devel- 
opment tools for 68000-based personal 
computers. 

I do plan to provide increasing cover- 
age of the 68000 in the coming months, 


and now have both a Cromemco Dual 
Z80/68000 CPU and a Godbout 68000 
CPU to work with. But I’m still waiting 
for my copy of CP/M-68K, which was 
announced and demonstrated at the 
CP/M-83 show in January but is still 
not being shipped to customers. 


JH: I have noticed that your recent col- 
umns have criticized various aspects of 
MS-DOS (apparently you are “‘pushing”’ 
CP/M-86, for some reason). We have 
used an IBM PC at work for the past 
several months, using only PC-DOS, and 
have had no problems with it. 


RD: I do not have any vested interest in 
either CP/M-86 or MS-DOS, and am not 
trying to ‘“‘push’’ one operating system in 
preference to another. Since MS-DOS 
presently dominates the 8086/88 user 
base, I do feel that its problems (and 
ways of dealing with them) should re- 
ceive more space in the column. It is true 
that I feel the Digital Research family of 
operating systems and language compilers 
is much more “‘robust” than the Micro- 
soft products; this is only an opinion, 
but it is based on many published com- 
parisons and compiler benchmarks, and 
on my own extensive experience imple- 
menting systems tools on CP/M, CP/M-86, 
and MS-DOS. 


JH: Benchmarks published in the No- 
vember 1982 column showed PC-DOS 
outperforming CP/M-86 on two out of 
three disk-intensive tests. This was fol- 
lowed immediately by several paragraphs 
entitled ‘“‘And Now the Bad News” about 
how changing disks in the middle of an 
operation under PC-DOS could clobber 
data on a disk, but with CP/M-86 all you 
get is a harmless little error message. You 
neglected to state that any editing you 
may have done to the file under CP/M-86 
is lost. Perhaps that seemed too obvious 
to mention, but it would have balanced 
the presentation a little. 

In January 1983, a letter from a 
reader appeared on the above subject and 
on how to recover most of the data on the 
damaged disk. This section had the rather 
negative title: “Coping with PC-DOS.” 
The most eye-catching line in Isaac Davi- 
dian’s letter was: “Unfortunately, I had 
no backup....” If this reader had had a 
backup, he would have had much less of a 
problem. I have not used CP/M-86, but I 
used CP/M-80 at a previous job and 
found its READ-ONLY DISK error 
rather annoying. I always wondered why 
the system couldn’t automatically do 


whatever was required to make the disk 
not read-only, instead of making the user 
start over. CP/M-86 apparently handles 
new disks as READ-ONLY also. 


RD: Mr. Howell correctly points out 
that, if you switch disks at an inappro- 
priate time under CP/M-86, you will lose 
the contents of the file you are currently 
working on. However, this is all you will 
lose. The integrity of the other files on 
both the new and previous disks is care- 
fully protected by the operating system. 
The inexcusable part of PC-DOS’s han- 
dling of new disks is not that you can lose 
your currently accessed file, but you can 
lose all of the files on the new disk; and the 
directory is trashed in such a manner that 
it is nearly impossible to reconstruct it. 

This is in direct contradiction to the 
PC-DOS manual, page D-12, under Func-. 
tion 10H Close File, which states: ‘““This 
function must be called after file writes 
to insure [sic] all directory information 
is updated. On entry, DS:DX point to 
an opened FCB. The disk directory is 
searched and if the file is found, its posi- 
tion is compared with that kept in the 
FCB. If the file is not found in its correct 
position in the directory, it is assumed 
the diskette was changed and [register] 
AL returns X’FF’. Otherwise, the direc- 
tory is updated to reflect the status in the 
FCB and AL returns 00.” If PC-DOS really 
handled file closure the way the manual 
states, everything would be peachy. 

As for Mr. Davidian’s lack of backups, 
we are all human and I am sure we have all 
failed at one time or another to make back- 
up disks as often as would be desirable. 
The operating system ought to help pro- 
tect us from our frailties, not exploit them! 


JH: My own feelings on CP/M-86 vs. 
PC-DOS are based on Dave Cortesi’s col- 
umn of several months ago, on my four 
years of working with CP/M-80, and on 
six months of working with PC-DOS. 
CP/M-86 is, as I understand, not much 
more than a direct copy of CP/M-80. PC- 
DOS is based on CP/M-80, but not as 
heavily as CP/M-86. Microsoft and pre- 
vious authors attempted, with PC-DOS, 
to make some improvements in moving to 
the 8086/88, such as: 


e Time and date stamping of disk files. 
Changing the name PIP to COPY and 
making it a built-in command. 


e Putting the parameters of COPY and 
RENAME in the “right”’ order. 


e Allowing disk read and write in blocks 


nl —————— 
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F 8LJ Other 


Comments: 
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RESET AND RUN 


COMPLETE S-100 SYSTEMS 
FEATURING: 


Integrand Enclosures 
Mitsubishi 8” Drives 

Ampex H.D. Options 
CP/M © Installed 


Teletek Systemaster 
Choice of Terminal 
2 Serial Ports 

2 Parallel Ports 


ACCESS I 
ACCESS II 


10 slot mainframe $2995 
7 slot, with wood sides $3050 
ACCESS III 4 slot, % high drives $2950 
ACCESS IV 5 slot rackmount $2950 
For hard disk option, add to above prices 
5M-$995  10M-$1150 15M-$1295  25M-$1650 
Multi-user/processor options available with Turbodos © 


COLOR GRAPHICS PACKAGES (S-100) 

512 x 480 res. Plot-10 Calls 
CAD Packages Business Graphics 
Complete subsystem with Amdek II and 4 color plotter 
(includes business graphics)-$3000 
Optional CAD Drafting Package $900 
Bit pads and other plotters available 
Daisywriter 2000 48k buffer $1100 
Many other items available - all discounted 
Call or write for a catalog. 


TOTAL ACCESS, Suite 202, 2054 University Ave. 


Berkeley, California 94704 
415-540-8066 
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THE P&T 











CompuPro System users: 


8087 SUPPORT 


for Microsoft 


BASIC-80 and FORTRAN-80! 


Impatient with 8-bit software? Don’t despair! Now you can put 
Intel’s amazing 8087 Numeric Data Processor to work on the 
same jobs, simply by re-linking with BAS87LIB or F87L1B, Avant- 
Code’s unique Link-80 compatible runtime libraries for the 8087. 


ADVANTAGES OF BASIC-87 and FORTRAN-87 
® Dramatically faster execution speed 
® More accurate and reliable than Microsoft 8080 routines 
® No software conversion required—just re-linking! 
® Replaces all 53 intrinsic and external library functions 
@ Easiest and cheapest way to add 8087 power to your system! 



















Typical double precision (64-bit) benchmarks: 
Operation 1 1 9 
(5000 iterations) FORTRAN-80 FORTRAN-87— FORTH 









multiplication 32 sec. 2.4 sec. 3.3 sec. 
division 62 2.5 3.4 
sine or cosine 380 3.1 6.4 
logarithm 390 2.6 N.A 
square root 500 1.7 2a 





| Iterative loop on CompuPro/Hudson CP/M system (8085 @ 6MHz and 8088/87 @ 5MHz). 
2 FORTH with 8087 64-bit floating point on IBM P.C., Dr. Dobb’s J., Nov. 1982, p. 46. 







Prices: * 
® BASIC-87 (requires Microsoft BASIC-80 compiler) $200.00 
® FORTRAN-87 (requires Microsoft FORTRAN-80) $200.00 


@ Hudson & Associates 8087 Support Board for CPU 8085/88 
(Assembled & tested with 5MHz 8087-3) $495.00 


AVANT-CODE 







1508A Oxford Street 
Berkeley CA 94709 
(415) 549-3257 






*Target system must include CompuPro CPU 8085/88 and System Support 1. Disk 1 plus 4K of extended 
addressing RAM may be substituted for System Support 1. User installation of the Hudson & Associates 
8087 Support Board will not void CompuPro warranty on CPU 8085/88. California residents add sales tax. 

BASIC-87, BAS87L1B, FORTRAN-87 and F87LIB are trademarks of Avant-Code. 8087 Support Board is a trademark of 
Hudson and Associates. CPU 8085/88, System Support 1, and Disk 1 are trademarks, and CompuPro is a registered trade- 
mark, of W. J. Godbout Electronics. CP/M is a registered trademark of Digital Research. Basic-80 and Fortran-80 are trade- 
marks of Microsoft. 
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BUS GOES TO THEM ALL! 


The P&T-488 interface enables you to use your S-100 computer and any of 
these operating systems and languages to communicate with 488 equipment. 


The P&T-488 supports FIVE languages! 





@ Basic: Ie 
Microsoft errr, 
CBasic 2° Basic : 
Cromemco 
North Star Fortran 

M@ Pascal: 


Pascal/M™ 


Pascal 
Pascal/MT+™ 
e nae a. 
oan mbler 


Sample Programs are included. 


* CP/M and CBasic 2 are registered trademarks, and MP/M II 
and Pascal/MT+ are trademarks of Digital Research, Inc. 

* CDOS and CROMIX are trademarks of Cromemco, Inc. 

* Pascal/M is a trademark of Sorcim. 










The P&T-488 supports 5 operating 
systems, 2 of which are multiuser! 


The P&T-488 includes useful 
utilities! 

M@ Interactive bus monitor 
aids setting up test 
equipment. 

M@ Self test checks the 
interface for proper 

Operation 


The P&T-488 is 

complete! 

Interface, manual, 

programs on disk, 18” cable 

and connector mounting 
hardware are all included 

for $450 (domestic, FOB Goleta). 


PES 

PICKLES & TROUT” 

BOX 1206 e GOLETA e CA 93116 * T 
(805) 685-4641 ROU! . 
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[record sizes] of anything the user 
wishes, not just 128 bytes as with 
CP/M. There is still much room for 
improvement here, but it sometimes 
will allow reading or writing a file 
with one call to the system (not 
counting open and close), instead of 
having to write 128 bytes at a time 
in some sort of a loop. 

e Showing the exact size of the file in 
the directory listing. 

e The ability to use device names, such 
as CON: and LPT1: as the ‘“‘filename”’ 
in an FCB, which gives some degree 
of device independence. Again, there 
is room for more improvement here, 
since real device independence is 
what one would really like. 


@ The batch facility of PC-DOS is 
much better than CP/M’s SUBMIT, 
which is a real kludge. For example, 
the AUTOEXEC facility of PC-DOS 
allows executing a program or series 
of programs on power up. We use 
this at work to read the date and time 
from a battery-powered clock to set 
the system’s date and time. Doing 
this under CP/M-86 requires, as far 
as I know, modifying CP/M’s boot 
file (or giving the appropriate com- 


mand manually each time the system 
is booted). 


RD: Points granted, with the following 
reservations: Concurrent CP/M and the 
new CP/M Plus support time and date 
stamping of files, and additionally offer 
the convenience of password protection 
and ‘‘user areas.”” The new CP/Ms also 
allow file access in “‘burst mode”’ where 
up to sixteen 128-byte records can be 
transferred with a single operating system 
call, but this is still much weaker than the 
PC-DOS. block read/write functions 
where the record size can be from 1 to 
65,535 bytes. Concurrent CP/M has the 
capability to execute a _ user-supplied 
batch file at cold start. 

Whether or not PC-DOS’s COPY and 
RENAME parameters are in the “right” 
order is arguable. CP/M’s format (which 
mimics an assignment statement) cer- 
tainly seems natural to programmers, but 
PC-DOS’s conventions are easier for new 
computer users to remember. 

In general, I think we will all benefit 
from the intense rivalry between MS- 
DOS (and its clones) and CP/M-86. Both 
systems already show significant improve- 
ments over their 8-bit counterparts, 
and the competition for market share is 


bound to bring us many additional en- 
hancements in future versions. MS-DOS 
2.0, which is scheduled for release soon, 
incorporates some _ sophisticated new 
features including the ability to load user- 
designed peripheral device drivers without 
patching the operating system. 


IBM PC Character Set Linker 


Patrick Banchy, of New York City, 
wrote in with several suggested modifica- 
tions to the CLINK utility that was pub- 
lished in an earlier column. 

In order to get the program to work 
at all, when assembled with the Microsoft 
Assembler to form an EXE file, several 
pseudo-commands to define segment 
start/ends must be inserted. Additionally, 
the instruction: 


MOV 14 [BX] ,1024 
must be modified to: 
MOV WORD PTR 14 [BX],1024 


(the Microsoft Assembler does not check 
the magnitude of the immediate data to 
determine whether a 16-bit transfer is 
necessary). On his system, instructions 
also had to be added to intialize byte 32 
of the file control block to zero before 
the file access, although on my PC this 





FORTH-32" 


The language for the IBM’ PC 


hy use a language which limits your program size to 
64K? Now you can program using the entire IBM®PC 
memory with the FORTH-32™ segment sensing language. 


The FORTH-32™ DEVELOPMENT SYSTEM features 


intermixed 16 and 32 bit addressing modes with FORTH-79 


compatibility. DOS interface, full screen editor, assembler, 
decompiler, graphics, CASE verb, and debug. User controlled 
1/Q with communications to three parallel and two serial 


ports. Complete video monitor, joy stick, sound, and light pen 


interface. Learn to program in FORTH-32™ in an afternoon 
with our 400 page self-teaching manual. Brochure available. 


$150. 


The QUEST PACKAGE BUILDER UTILITY transforms user 
developed programs into copy-protected marketable 
software packages by building on disk a condensed 
executable image with only those FORTH verbs needed. S50. 


The QUEST floating point and math library provides single 
and double precision. Software version $50. 8087 version 


$50. 


FORTH-32 AND GUEST ARE TRADEMARKS OF QUEST RESEARCH 
iBM IS A REGISTERED TRADEMARK OF IBM CORPORATION 


A Professional Quality Z80/8080 Disassembler 


REVAS Version 3 


Uses either ZILOG or 8080 mnemonics 
Includes UNDOCUMENTED Z80 opcodes 
Handles both BYTE (DB) & WORD (DW) data 
Disassembles object code up to 64k long! 
Lets you insert COMMENTS in the disassembly! 


A powerful command set gives you: 


INTERACTIVE disassembly 
Command Strings & Macros 


On-line Help 


Calculations in ANY Number Base! 
Flexible file and I/O control 
All the functions of REVAS V2.5 


REVAS: 


Is fully supported with low cost user updates 
Runs in a Z80 CPU under CP/M* 
Is normally supplied on SSSD 8” diskette 


Revas V 3...$90.00 
California Residents add 6%% sales tax 


Manual only...$15.00 


REVASCO 





Quest Research, Inc. 


@@ P.O. Box 2553 @ Huntsville, AL 35804 ™ 205-533-9405 


Toll Free 800-558-8088 
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6032 Chariton Ave., Los Angeles, CA. 90056 
(213) 649-3575 


*CP/M is a Trademark of Digital Resaerch, Inc. 
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Ed Mitchell’s 


AUGUSTA” 


Augusta is a new “subset” programming lan- 
guage based on the U.S. DOD’s Ada?® language. 
Ada-like syntax includes IF-THEN-ELSE/ELSE- 
IF, WHILE, FOR, LOOP, CASE, BEGIN-END, 
arrays, local variables, fully recursive proce- 
dures and functions to any size, and full I/O, 
including random access disk files, printer and 
serial port access and much more! This fast, 
one-pass compiler produces efficient “p-code” 
files. Executes much faster than compiled 
CBASIC. 


Available now for Z80-based CP/M® systems. 
Includes compiler, compiler source, powerful 
debug utility, p-code interpreter and disassem- 
bler, and a comprehensive reference guide. 





Professionals 
Prefer Q/C. 


For only $95, Q/C is a professional, fully-supported C com- 
piler for CP/M. Q/C supports a large subset of C, andis upward 
compatible with the UNIX Version 7 C compiler from Bell Labs. 
The Q/C library includes over 50 input/output and other support 
functions, all written in C. 













When you buy Q/C, you get a working compiler that gener- 
ates assembly language. You also receive the complete source 
code for the Q/C compiler and the function library. The Q/C 
compiler is written in C, with a few functions hand-coded in 
assembler to enhance performance. Most compiler options 
can be customized to suit your taste by using the configuration 
program we supply. 









What really sets Q/C off from the competition is our 138-page 
User's Manual. The tone of the manual is informal and per- 
sonal. Jim Colvin (the author of Q/C) tells you how to use the 
compiler, and clearly describes each library function. There’s 
even a chapter that explains in detail the “internals” of Q/C. 







Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90066 
(213) 306-7412 





Q/Cis a fully-supported professional product. We continue to 
develop and enhance Q/C, and provide updates at a nominal 
cost. Write or call for details of Q/C Version 2.0. 


ene 5266 Hollister 
THECODE suite 224 


WORKS Santa Barbara, CA 93111 


(805) 683-1585 





Augusta is a trademark of Computer Linguistics 

Ada is a registered trademark of the U.S. Dept. of Defense 

NOTE: Augusta does not purport to be a compiler for the complete Ada 
definition. 

CP/M is a registered trademark of Digital Research, Inc. 













CP/M is a trademark of Digital Research. 
UNIX is a trademark of Bell Laboratories. 
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FORT 


Ver. 2 For your APPLE II/II+ 


The complete professional software system, that meets 
ALL provisions of the FORTH—79 Standard (adopted Oct. 
1980). Compare the many advanced features of FORTH— 
79 with the FORTH you are now using, or plan to buy! 


FEATURES OURS OTHERS 
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& NorthStar DOS Users 
The complete professional software system, that meets 
ALL provisions of the FORTH—79 Standard (adopted Oct. 
1980). Compare the many advanced features of FORTH— 
79 with the FORTH you are now using, or plan to buy! 











































































79-Standard system gives source portability. ¥ES FEATURES OURS OTHERS 
Professionally written tutorial & user manual 200 PG. 79-Standard system gives source portability. YES 
Screen editor with user-definable controls. YES Professionally written tutorial & user manual. 200 PG. 
Macro-assembler with local labels. YES Screen editor with user-definable controls. YES 
Virtual memory. YES Macro-assembler with local labels. YES 
Both te & 16-sector format. YES Virtual memory. YES 
Multiple disk drives. 3 | YES BDOS, BIOS & cunsole control functions (CP/M). YES 
Double-number Standard & String extensions. YES FORTH screen tiles use standard resident 
Upper/lower case keyboard input. YES file format: : YES 
SN a ae eopnbality ie Double-number Standard & String extensions. YES 
| k l br YES 

Z-80 CP/M Ver. 2.x & Northstar also available YES rani mi Sep eaeey Ulens YES 
Affordable! : $99.95 Affordable! $99.95 
BER dete he SEM YES Low cost enhancement options; 

Floating-point mathematics. YES Floating-point mathematics YES 







Tutorial reference manual 
50 functions (AM9511 compatible format) 





Powerful package with own manual. 
50 functions in all, 



























AMS51.1.compatibile. Hi-Res turtle-graphics (NoStar Adv. only) ¥ES 
FORTH-—79 V.2 (requires 48K & 1 disk drive) $ 99.95 EU ARCENEN Hee AGEian alah eee 
ENHANCEMENT PACKAGE FOR V.2 Floating point A $ 49.95 

Floating point & Hi-Res turtle-graphics $ 49.95 
COMBINATION PACKAGE $139.95 COMBINATION PACKAGE (Base & Floating point) $139.95 


(advantage users add $49.95 for Hi-Res) 


fe ; 
(CA res. add 6% tax: COD accepted) (CA. res. add 6% tax; COD & dealer inquiries welcome) 















MicroMotion 
12077 Wilshire Blvd. # 506 

L.A., CA 90025 (213) 821-4340 
specity APPLE, CP/M or Northstar 
Dealer inquiries invited. 


MicroMotion 
12077 Wilshire Blvd. # 506 

L.A., CA 90025 (213) 821-4340 
Specify APPLE, CP/M or Northstar 
Dealer inquiries invited. 
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The Automatic Ribbon Re-Inker 


Re-ink any type of ribbon (except carbon) for 
less than 5 cents. 


Extremely simple operation. 1) Load cartridge 
or spool. 2) Add ink to reservoir. 3) Start 
motor. 


We have a MAC INKER for any printer—many 
MAC INKER units support multiple printers. 
Ink contains lubricant for safe dot matrix 
printhead operation. Multicolored inks C=im 
available. Ask for brochure. y 


rie 
100 Northwest 86th Avenue 
Portland, Oregon 97229 
(503) 297-2321 









pl : 
Prices slightly — 
higher for some 
printers. Total REDE! 
ees OF Weel 


ll refund. welcome 


Mac In 
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RZ) em laice 
a new — 
follaaaciiels 


with 


Aztec C! 





C COMPILERS—COMMON FEATURES: 
¢ UNIX VER 7 compatibility * standard float, double, and long support ¢ run time library with full 1/O 
and source ¢ fast compilation and execution ® full language. 


AZTEC C Il CP/M MingiStb $199 
e produces relocatable 8080 source code ® assembler and linker supplied * optional M80 interface ¢ 
SID/ZSID debugger interface ® library utility © APPLE requires Z80 and 16K card 


AZTEC C]J[ APPLE DOS $199 
° relocating assembler supplied ¢ APPLE SHELL © VED editor ® library and other utilities 
® requires 16K card 


C86 IBMPC MSDOS CP/M-86 $249 
¢ directly produces 8088/8086 object code ® linker supplied 


Manuals—$30 ORDER BY PHONE OR BY MAIL-Specify products and disk format 


MANX 


software systems 
Box 55, Shrewsbury, N.J. 07701 (201) 780-4004 





— 


CP/M FORMATS: 8” STD. HEATH, APPLE, OSBORNE, NORTHSTAR, . OUTSIDE USA-Add $10 In N.J. add 5% sales tax 
24 Circle no. 50 on reader service card. 





happens automatically when the program 
is loaded. 

Patrick then made some improve- 
ments which can be summarized as 
follows: 

All segment registers of a COM pro- 
gram are set to the start of the Program 
Segment Prefix (PSP), so the first three 
instructions of CLINK as listed in DDJ 
are unnecessary. 

DOS function #37 can be used to 
set the interrupt vector address. 

To decrease the amount of memory 
made unavailable for use by other pro- 
grams, he put the code that reads in the 
file after an ORG 480H statement, and 
used the default disk transfer address 
(80H). This results in a bigger load module, 
but smaller memory loss (1152 bytes for 
my version vs. 1424 bytes for Patrick’s). 

Finally, he noted that if CLINK is 
invoked multiple times, it will reserve a 
new block of memory each time. This 
could become quite wasteful, so he 
changed CLINK to check the contents of 
the vector location at 007CH. If the link 
is zero, CLINK reads the character (INT 
27H); if the link isnonzero, CLINK points 
the disk transfer address to the previously 
loaded table area, reads the new table, 
and then makes a ‘“‘normal’’ exit (DOS 
function 0). 


FLIP Utility for the IBM PC 


Simson L. Garfinkel sent in a pro- 
gram listing with the following comments: 

“TI own an IBM PC with both the 
color/graphics and monochrome adapters 
installed. IBM makes no effort to support 
users who have both of these interfaces 
installed, other than a brief note on page 
I-8 of the BASIC manual on how to 
switch from one display to another. 

‘Tt have written a small program 
(see listing on opposite page) which flips 
from one display to the other. The pro- 
gram is designed to be converted into a 
COM file with EXE2BIN program, and 
for this reason has no stack segment (this 
generates an error when linked which 
should be ignored). 

‘“‘When FLIP.COM is executed, if the 
monochrome display was being used, the 
color screen is cleared and becomes the 
system display, and conversely.” 

Users who have a _ high-resolution 
color monitor will probably want to alter 
the program slightly so that it selects the 
80x25 BW text mode when selecting the 
graphics interface. 


BD, 


Reader Ballot 
Vote for your favorite feature/article. 
Circle Reader Service No. 241 
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Program FLIP 


comment § 


PROGRAM FLIP 


This program flips from the color-adapter to the monochrome-adapter 
and back again. The program has no stack segment so that it can be 
converted into a COM file. This generates an error upon linking which 


should be ignored. 
Simson L. Garfinkel, 1983 
$ 


segment at 40h 
org 16 

ab. -? 

ends 


segment para ‘code' 
org 100h 
proc far 


assume cs:cseg,ss:cseg,ds:data ° 


MOv ax,cs 
Mov 55,4 
Mov sp,stacke 


push ds 
XOr ax,ax 


iI want to use this as a COM file 


iget end of stack 


push ax i;save how to get home 


mov ax,data 
mov ds,ax 

mov ah,equip 
and ah,30h 
cmp ah,30h 
jne mono 

jmp color 

or equip,30h 
MOv ax,2 

Prt 10h 

mov ah,1i 

mov cxz,12*256+13 
int 10h 


;use ds to reference segement at 0 


icheck to see if we are running mono or color 


iwé are in mono - switch to color 
iswitch to monochrome interface 


igenerate interrupt to reset board 


Set cupsoe for lines-12. 4-73 


ret igo back to ms-dos 


and @equip,Ocfh 
or equip,0i10h 
Mov az,4 

int 10h 

Mov al ,0 

int 10h 

mov ah,1 

mov cx ,6*%256+7 
int 10h 

ret 

endp 

db 16; dup §¢?) 
label near 

ends 

end start 


SBC, TSX and TXS 
(Continued from page 68) 


6502. These instructions include SBC, 
TSX, and TXS, and it is important that 
those using both the 6800 and 6502 un- 
derstand the small but important differ- 
ences in these instructions. 


References 


1 Levanthal, Lance R. 6502 Assembly Lan- 
guage Programming, Osborne/McGraw- 
Hill, 1979, p. 3-107. 


2Tan, B.T.G. “Common instructions of 
the 6800 and 6502,” Dr. Dobb’s Journal 
of Computer Calisthenics & Orthodon- 
tia, Volume 4, Number 9, October 1979, 
pp. 38-39. 


3 Merrin, Stephen. “Addition and Subtrac- 
tion: The 1802 Versus the Z80,” Byte, 
Volume 6, Number 3, March 1981, pp. 
224-228. BPD, 
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;stack area 
;End of stack 


iswitch to color interface 
i¢lear graphics memory 


iselect 40x25 BW text, no color burst 


;Set cursor for lines “6 ~6 7 





All CPMUG* Public Domain 
Software available in 5-% inch 
format for: ALTOS, EAGLE 
I], NEC-PC-8000, AND 
NORTHSTAR HORIZON. 


$10.00 per volume includes postage. 
$10.00 for catalog listing on diskette. 


CHECKS/MONEY ORDERS AND 
MASTERCARD/VISA ACCEPTED. 


California Residents Add Sales Tax 


Tatos 
r> Data 
Logics 


3722 E. BROADWAY 
LONG BEACH, CA 90803 
(213) 438-3077 


* Trademark CP/M** Users Group 
**Trademark Digital Research, Inc. 
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polyFORTH Il 


Level 2 
for the IBM-PC 


= Multitasking 


High performance multi-tasking OS. Any 
number of background tasks. Concurrent 
operation of monochrome and color 
monitor. Concurrent printer operation. 


@ Floating-Point 


8087 Math Co-processor support, including 
complete 8087 Assembler plus high-level 
command set for floating point and integer 
arithmetic and transcendental functions. 


= Compatibility 
IBM DOS file interface utility allows access 
to files created under IBM DOS with 
FORTH's improved performance and 
power. 


@ On-Line Documentation 


as well as over 700 pages of supporting 
documentation including Starting FORTH 
by Leo Brodie and 360-page User’s 
Manual. 


@ Turnkey-compiler™ 
Utility for making binary turnkey applica- 
tions. Such programs can be resold 
without license fee under specific 
conditions. 


@ A Professional quality Forth 
designed by FORTH INC at only $295. 


Its the Real Thing 


Distributed by 


Forth Technology 


432 15th Street @ Santa Monica, CA 90402 


(213) 372-8493 


Call or write for details. Dealers inquiries invited. 
Ordering info: check, credit card or COD 
California residents: add 6%% sales tax. 
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AT LAST! 
A PROFESSIONAL JOURNAL FOR ENGINEERS 
SCIENTISTS MATHEMATICIANS & STATISTICIANS USING 
MICROCOMPUTERS. 


The Journal of mieROGOmpU Applications 
for 

* numerical analysis 

* math modeling 

* statistical analysis 


* computerized design 
* process simulation 
* report generation 


The articles in ACCESS are written by oh eis 
engineers and scientists who share their knowledge o 

how to make productive use of microcomputers with 
you. Your subscription to ACCESS will make your 
microcomputer more useful in all areas where 


engineers and scientists use microcomputers. And you'll 
even find ways 


to use your computer you hadn't 
thought of. The articles in ACCESS are written with 
you in mind and are aimed at helping you turn your 
Lala into the most productive tool possible. 
Sign up be a charter subscriber. Join the other 
engineers and scientists who make ACCESS their 
source of information on microcomputer applications. 
Charter rates are 6 issues for $16. (Canada & Mexico 
$20. Other $32) Fill out the coupon below TODAY. 
Send check, money order, purchase order, or use your 
VISA or MASTER CARD. 


ign $16 () epee Bill me () Bill 
; Phares VISA () M 0, 0 


ompany 

Exp Send oe Issue heres $3 
Name & address 

City State and 


Mail to ACCESS PO Box 12847 Research Triangle Park, 
NC 27709 Published by LEDS Publishing Co., Inc. 
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INTRCEPT cDos 


CP/M 2.2 


CP/M (TM) Digital Research, Inc. CDOS (TM) Cromemco, Inc. 


RUN CDOS PROGRAMS UNDER CP/M 2.2 
RUN CP/M 2.2 PROGRAMS UNDER CDOS 


e Z8O code ¢ Customizable system calls 
e No program, CP/M, or CDOS modifications 


INTRCEPT Version I-1 $89.95 
e emulates CDOS under CP/M 2.2 


INTRCEPT Version [-2 
e emulates CP/M 2.2 under CDOS 


INTRCEPT Version II 
e emulates both CDOS and CP/M 2.2 
e add $30.00 for CDOS emulator source code 


$89.95 


$129.95 


Check, VISA, MC e¢ In CA, add 6% tax. 


| microSystems 


: 16609 Sagewood Lane 
Poway, California 92064 
(619) 578-1240 
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DataFlex™..More than the tip of the iceberg. 


Relational 
Database 


Multi-Key ISAM 
Report Generation 


On-line Processing of 
Multiple Files 


On-line Query 
Formatted Screens 


Menu Driven Applications 
Integrated Text Editor 

PASCAL Library 

Multi-user on: CP/M'™ Networks; MP/M-86"™: 
MS™-DOS Networks: Novell SHARENET™: 


PC-Net™: DMS HI-NET™: TurboDOS™ 
Multi-user; IBM“PC” w/Corvus; OSM Muse™ 


DATAFLE> . 





Floundering?? 


Hook into DataFlex ... the best application development 
system afloat! And, you wont have to search the seven 
seas for add-on programs to get the performance and 
power you need. 


From automatic file definition to the integrated text editor, 
DataFlex lets you build unsinkable software. ..Applications 
with formatted multi-file screens and reports that can re- 
trieve your data in a second or two. Tired of sorting? 
DataFlex’s on-line multi key ISAM means never having to 
sort your data again. 


So, when you need more than “just” the tip of the iceberg, 
pick DataFlex...Software that will keep you afloat. 


 SRIRACEES 


aS: Us At 


COMNDER/SPRING ’83 


April 26-29, 1983 
we World Congress Center and 
he Atlanta Apparel Mart 
Atlanta, Georgia 


4221 Ponce De Leon Bivd. 
Coral Gables, Florida 33146 
Phone: (305) 446-0669 

Telex: 469021 Sita pie Pe @ 
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You've spent thousands 
on your system. 


Will you invest two dollars 
fo make 


ti ; > f f it 4 OF COURSE YOU WILL.* 
VE } OS oO & Computers: A Comprehensive 

Book Guide is a 64-page annotated 
mail order catalog of the best microcom- 
puter books published to date. It critically 
reviews 819 books chosen to help you 
make the most of your microcomputer. 


Computers: A Comprehensive Book Guide 
is organized into 26 topics including: 































e Business Applications 

¢ Word Processing 

e Assembly language & microprocessors 
@ Machine specific hardware & software 
e Programming languages 


TRY our fast, efficient, personal mail 
order service. The Yes! Bookshop, estab- 
lished 1970, stocks all the books reviewed. 
ss We also welcome special orders. 


AND as a Yes! Bookshop customer, you 
will receive free updates, reviewing the 
latest microcomputer books as they are 


published. 


WHO SAID 
MICROCOMPUTERS WOULD 
MAKE BOOKS OBSOLETE? 


ea =e ae ee os oe oe ‘Sige ta ah ne aah a ae beatae Sr elma aes es veel | 


x SAK PORIRTNNNE ,. 
ERERTAR 


*Here’s my $2 (refunded with first 
order). 
Please send Computers: A 
Comprehensive Book Guide to: 





Name 


Address 


Zip 


catenin din ks a 
OR Pia at Capen prerpann UN ee Se PRT ARON Ta Oe Ne om, uae Oe gO 


Yes! Bookshop 
1035-A2 31st Street N.W. 
Washington, D.C. 20007 
Mail Orders: (202) 338-2727 


—— M-F: 9-5 
a VISA, MC, AMEX 
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OF INTEREST 


by Michael Wiesenberg 






















































Mice Are Cheaper 
by the Thousands 


Lisa has a mouse. Xerox has been 
using mice for years, particularly with 
Small Talk. Do you need a mouse? The 
3G Micromouse has two pushbuttons 
and rolls on a table top, moving the 
cursor on your screen correspondingly. 
You'll have to do the software inter- 
face, but 3G will sell you the hardware 
for $180, or $72 each in lots of over 
1000. Reader Service No. 101. 





16 Bits for Less 


The Sage II 68000-based micro- 
computer with 128K RAM, running at 
8 MHz and 2MIPS (million instructions 
per second), with one 640K floppy, 
and p-System OS costs less than 
$3600. It’s a small 3.9- by 12.5- by 
16.7-inch box to which you'll need to 
add a terminal. Expansion RAM, 
claims Sage, is at the industry’s lowest 
available price, $250 per 128K, and 
you can fit another, optional floppy 
into the box. CP/M-68K is another 
available option. Reader Service No. 
103. 





Dynalogic’s Hyperion is a truly 
portable, self-contained 16-bit com- 
puter that is compatible with the IBM 
PC running MS-DOS, and costs under 
$3400. The ‘‘entry-level’’ 18-pound 
Hyperion has 256K RAM, one 320K 
5%-inch drive (that reads both single- 
and double-density IBM PC diskettes), 
MS-DOS, Microsoft Advanced Disk 
BASIC with graphics, a 7-inch non- 
glare amber phosphor screen of 80 
columns by 25 lines and five pages of 
display memory, 256 display charac- 
ters, bidirectional scrolling, soft-key 
labels on the 25th display line, serial 
and parallel ports, and a low-profile, 
detachable keyboard with 84 keys, in- 
cluding ten function keys and numeric 
keypad and optional audible key click. 
Options include a second floppy drive 
for $650; a 300-baud, built-in, direct- 
connect Bell 103J compatible modem 
with autoanswer and autodial for 
$495; Dynalogic’s IN:SCRIBE text 
editor for $175; Microsoft’s Multiplan 
spreadsheet for $257; and a soft vinyl 
travelling case with accessory pockets 
for $90. These options are standard in 
the $4995 Hyperion Plus, which also 
includes a time and date clock with 
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battery backup that keeps the time 
even when AC power is removed. You 
can also get Microsoft’s BASIC compi- 
ler, COBOL, Fortran, and Pascal. 
Reader Service No. 105. 





What Looks Like an Apple? 
(But Costs Less) 


Microcomputer II from HSC Com- 
puter Services is an Apple-clone for 
$499 (plus $15 p&h) that runs Apple- 
Soft (and Franklin Ace) software and 
comes with 64K RAM, 6502 CPU, built- 
in RF modulator, high-res graphics, 
cassette, printer, and cartridge inter- 
faces, AppleSoft-compatible BASIC, 
self-diagnosis cassette, manuals, real 
keyboard, and switching power supply. 
Options include printer, joystick, 12- 
inch green- phosphor monitor, speech 
synthesizer, Pascal, Forth, and assembly 
language cartridges, inventory control 
and accounting cartridges, RS-232C 
interface, floppy disk drive, and disk 
controller. Reader Service No. 107. 


IBM Clone 


Vitek will be distributing Corona 
Data Systems’ new IBM-compatible 
desktop and portable personal com- 
puters, that sell for about a third less 
than the “‘real thing.’ You get a green- 
phosphor monitor with 640-by-325 











Phone-y Modem 


Datamate 103 from Cermetek Mi- 
croelectronics is an intelligent, 300- 
baud, autodial, full-duplex modem 
that comes with slim-line telephone 
receiver, for voice and data communi- 
cations. It attaches to your computer’s 
RS-232C port, stores the last data 
number and six other numbers in its 
nonvolatile memory, makes voice 
calls even when the modem is turned 
off, dials from memory, and dials 
until answered. The package is $295, 
or modem phone alone for $29.95 and 
Datamate 103 for $269. They’ve also 
got the same package in Bell-212A- 
compatible, 1200-baud model. Reader 
Service No. 111. 





IBM Talks to Phone 


I’ve mentioned PConnection, from 
Microperipheral, before: a plug-in IBM 
PC modem card — direct connect, Bell 
103/113 compatible, with autodial 
(Touch Tone or pulse) — that answers 
automatically in both originate and 
answer modes, and fits inside the PC 





high-resolution graphics, disk drive, 
four card slots (3% in the portable 
model), 128K RAM (expandable to 
512), serial and parallel ports, and 
detachable keyboard. Reader Service 
No. 109. 
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DEVELOPMENT HARDWARE/SOFTWARE 
GTEK MODEL 7128 EPROM PROGRAMMER 


Microprocessor based intelligence for ease of 

use and interface. You send the data, the 

7128 takes care of the rest. 

RS-232 interface and ASCII data formats 

make the 7128 compatible with virtually 

any computer with an RS-232 serial inter- 

face port. 

Auto-select baud rate. 

Use with or without handshaking. 

Bidirectional Xon/Xoff supported. 

CTS/DTR supported. 

Devices supported as of DEC 82. 

NMOS NMOS CMOS EEPROM MPU’S 

2758 2508 27C16 5213 8748 

2716 2516 27C32 X2816 8749 
2532 C6716 48016 8741 
2564 27C64 8742 
68766 8751 
8755 8755 


Read pin compatible ROMS also. 
Automatic use of proper program voltage 
based on type selected. 

Menu driven eprom type selection, no per- 
sonality modules required. 

(40 pin devices require adapter) 

INTEL, Motorola and MCS-86, Hex formats. 
Split facility for 16 bit data-paths. Read, pro- 
gram, and formatted list commands also. 
Interupt driven type ahead, program and 
verify real time while sending data. 
Program single byte, block, or whole eprom. 
Intelligent diagnostics discern between 
eprom which is bad and one which merely 
needs erasing. 


- 


+ 
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Verify erasure and compare commands. 
Busy light indicates when power is being ap- 
plies to program socket. 
Complete with TEXTOOL zero insertion 
force socket and integral 120 VAC power 
supply. (240 VAC/50HZ available also) 
High Performance/Cost ratio. 

eee Model 7128 PRICE $389.00 eee 


MODEL 7128 SOCKET ADAPTERS 

MODEL 481 allows pregramming of 8748, 

8749, 8741, 8742 single chip processors. 
Price $98.00 


MODEL 511 allows programming the 8751, 
Intel's high powered single chip processor. 

Price $174.00 
MODEL 755 allows programming the 
8755 EPROMIIO chip 

Price $135.00 
MODEL 7128/24 - budget version of the 
7128. Supports 24 pin parts thru 32K only. 
Upgradable to full 7128 capacity. 

Price $289.00 


Non-expandable, very low cost models avail- 
able for specific devices. 

MODEL 7128-L1 for 2716 only $149.00 
MODEL 7128-L2 for 2732 only $179.00 


Also available from stock: 

Eprom Erasers UVP model DE-4. . $78.00 
Avocet Systems Cross Assemblers $200.00 
RS-232 Cable Assemblies ...... $25.00 
Programmable Devices.......... call 
Complete development systems . $3240.00 


Post Office Box 289 


Waveland, Mississippi 39576 





(601) 467-8048 





reader service card. 





You Read Dr. Dobb’s Journal 
And You Don’t Subscribe? 






Save $13 off newsstand prices for 2 yrs. 
Save $5 for 1 yr. 










Can you afford to miss an issue with information vital 
to your interests? As a subscriber you can look for- 
ward to articles on Small-C, FORTH, CP/M, S- 100, 
Compiler optimization, Concurrent Programming and 
more, delivered right to your door. And you’ll never 
miss the issue that covers your project. 


DR. DOBB’S JOURNAL 
P.O. Box E 
Menlo Park, CA 94025 
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Yes! Sign me up for 2 yrs. $47 ___1 yr. $25 



















____._ | enclose a check/money order 
_____ Charge my Visa, Master Card, American Express 
___. Please bill me later 








Name 
Address 












Credit Card 
Acct No. 
Signature 


Exp, date 22. 













-INTERSTELLAR-:DRIVE* 


__ A SOLID STATE DISK EMULATOR 


ZB 





) A 


- 


~—— 


Save valuable time! 

5 to 50 times faster 
performance than floppy disks 
and Winchester drives 


PION’S INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail- 
able are interfaces for IBM, S100, TRS80, Apple, SS50, and 
most Z80 uP, and software for most popular operating systems. 
Additional interfaces are continually being developed for the 
most popular computers. 


Basic Price for 256KB unit [includes interface and software] 
increase your 


h licable) and shippi se 
computer's productivity S TODS. is 10 where plications SS 


The INTERSTELLAR DRIVE is a high performance 
data storage subsystem with independent power PION vINC. Tel.(617)923-8009 
101R Walnut St.,Watertown, MA 02172 


supply, battery backup, and error detection. It has 
256KB to 1 Megabyte of solid state memory integrated TRS80 trademark of Tandy Corp. Apple trademark of Apple Computers 
Interstellar Drive trademark of PION, Inc. 


to perform with your operating system. 


SAVE MONEY! 
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cabinet. It used to cost $350. Now 
they’ve added automatic disconnect 
circuitry for failure or carrier loss, and 
cut the price to $279. They’ve also 
added to their line an enhanced ver- 
sion with real-time clock for auto- 
answer and autodial at preset times, 
and an additional serial I/O port to 
increase the PC’s communications 
capabilities, for $350. Reader Service 
No. 113. 


Zenith Talks to IBM 


Zenith’s 3270 Terminal Emulation 
package for Z-89 and Z-90 desktop 
computers includes software and bi- 
synchronous interface card for $750, 
or software alone for $650. With a 
printer, the program emulates the IBM 
3276 Model 2 with 3278 printer. Ze- 
nith’s function keys are used in the 
same way as those of the 3270 series, 
with color-coded labels included to 
adapt keyboards to those of the 3270. 
You need a modem with synchronous 
RS-232C interface and 64K RAM. 
Reader Service No. 115. 





































Apple and IBM 
Are Now Speaking to Each Other 


Direct Connect from Trax trans- 
fers files between Apple II and IBM PC, 
requiring no extra hardware (beyond a 
cable that they supply). This software 
product uses the PC’s cassette port and 
the Apple’s I/O, with transfer rates of 
10K bps and automatic error checking. 
A “remote commander” feature con- 
trols both machines from the PC, using 
only one display, and permitting run- 
ning of Apple programs with standard 
keyboard input and display on the PC. 
You also get a Pascal interface for your 
$170. Reader Service No. 117. 


Fortran 400 Times Faster 


Do you have a CompuPro 8085/88 
with Hudson and Associates’ 8087 
Support Board? If so, you can relink 
your 8-bit software, including Fortran- 
80, COBOL-80, BASCOM-80, and 
MACRO-80, with F87LIB.REL, part 
of Avant-Code’s Fortran-87, and run 
programs up to 400 times faster by 
taking advantage of the 8087’s 80-bit 
floating-point routines. $200 gets you 
an 8-inch CP/M disk and manual, and, 
if you don’t have the Hudson board 
(including 5MHz 8087-3) — installation 
of which does not void CompuPro’s 
CPU warranty — you can get software 
and board for $695. Reader Service 
No. 119. 
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Beat the Computer 


Arisoft’s Mike Caro’s Video Poker 
for Apple II includes two games, Jack- 
pot Video Poker and Poker Flurry. 
The former simulates the progressive 
jackpot-type video poker slot machines. 
Although the game is functionally 
identical to the Las Vegas variety, it 
contains several added features. Any 
hand can be replayed. You can set the 
jackpot to what you like, carry the 
jackpot over from one playing session 
to the next, and ask the computer for 
a mathematical analysis of how you’re 
doing. You can get an instant replay of 
the last hand. Arisoft describes the fea- 
ture this way: “Although this won’t 
alter your results or allow you to 
change your draw, it’s good for settling 
arguments about whether you threw 
away a pair by accident. It also lets 
you relive moments of glory.’ You can 
change the speed with which the cards 
are dealt, from superfast to slow mo- 
tion. The game is accompanied by 
sound effects, including a victory song 
when you catch a big hand. 

Poker Flurry is a competitive 
form of video poker. You can play 
against the computer, or against a 
friend. Or you can even watch the 
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Print Your Own Calendars 


Calendar/1 from Clear Systems 
formats calendars for terminal display 
or printing from text editor entered in 
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computer battle against itself! If you 
do this, you can also learn proper 
strategy for these casino games that 
knowledgeable players can get an edge 
on. (This game is the ultimate decision 
maker. For example, if you don’t 
know whether to go to work today or 
play golf, you have the computer bat- 
tle itself under the names *WORK and 
*GOLF, and see who wins.) There’s 
even a doubling facility. The disk costs 
$39.95. Reader Service No. 121. 





Develop Z8000 on Z80 


2500 A.D. Software has a Z8000 
Cross Development system that runs 
on any 64K Z80 CP/M system. You 
get a Z80 to Z8000 translator, 8080 to 
Z8000 translator, and Z8000 relocat- 
ing macro-cross assembler. The latter 
has nested and recursive macros, in- 
clude files, a linker that links up to 
400 files, and relocatable code genera- 
tion. All this and a 150-page manual 
for $179.50. Reader Service No. 123. 


DD, 


Reader Ballot 
Vote for your favorite feature/article. 
Circle Reader Service No. 243 
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no special order or format. It costs 
$60 and runs under 52K CP/M-80. 
Reader Service No. 125. 
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Now you can run programs such 
‘as WordStar, dBASE II, 
SuperCalc, MailMerge and vir- 
tually thousands of other CP/M- 
based programs on your TRS-80 
Model Ill. 

CP/M 2.2 is the industry stan- 
dard operating system that gives 
you access right now to over 
2,000 off-the-shelf business pro- 
grams. 

Our plug-in Shuffleboard III 
comes with 16K of RAM, giving 
your Model Ill the power of full 
64K CP/M 2.2 without inter- 
ference of the ROM or video 
memory. In fact, the Shuffleboard 
will appear transparent in the 
TRS-80 mode and will not inter- 
fere with any DOS operation. 


2. 5 
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Unfortunately, there is no stan- 
dardized CP/M format for 5%” 
diskettes. But we have developed 
a way to READ/WRITE and RUN 
standard programs under the 
following single-sided formats: 
Osborne 1 S$/D, Xerox 820 S/D, 
IBM PC* D/D for CP/M 86 only, 
Superbrain D/D, Kapro II D/D, HP 


125 D/D and TeleVideo D/D. 
*Will Read and Write Only. 





It's so simple. The Shuffleboard 
Ill plugs into two existing sockets 
inside your Model Ill. There are no 
permanent modifications, no cut 
traces and no soldering. You'll be 
up and running 
in minutes. 














WordStar & MailMerge are trademarks of MicroPro. 
SuperCalc is a trademark of SORCIM. 
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Features 
dual intensity screen, programmable 
cursor control for block, underline & 
blink rate, on-board bell with audible 
keyclick, battery-operated real time 
calendar/clock, full ASCII character 
set plus 256 special character 
graphics, dual RS-232 outputs and 
composite video output. 

Y DI 2: Now 
you can access 5%" and 8” floppy 
disk drives in any combination up to 
4 drives of S/D density, S/D sided. 
Tap into a wealth of CP/M software 
which comes on 8” IBM 3740 format 
or Pickles & Trout CP/M for the Model 
I] 


Additional CP/M soft- 
ware programs are available. Call or 
write for details. 
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dBASE Il is a trademark of Ashton-Tate. 
CP/M is a trademark of Digital Research. 
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Put 64K CP/M 22 in your 
RS-80 Model III and tap into 


2,000 business progra Lt S. 
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The Shuffleboard III comes fully 
burned-in and tested complete 
with 64K CP/M 2.2 and MBASIC 
80 interpreter, plus software 
manuals and a first class user’s 
manual — with a 1-year limited 
warranty and 15-day no-risk free 
trial — for only $299. 


Once you see what the Shuffle- 
board can do for your Model III 
you Il want one at once. If your 
dealer does not yet stock the 
Shuffleboard have him give us a 
call. Or send check, money order, 
VISA or MASTERCARD number 
(sorry, no COD’s) plus $5 shipping 
per board ($17 outside the USA & 
Canada)* directly to the address 
below. Cal. residents please add 
sales tax. Credit card purchases 
can be phoned in directly and 
we'll ship from stock. 


* Air mail shipments to Canada & all other 
countries. 
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14666 Doolittle Drive San Leandro, CA 94577 
(415) 483-1008 


TRS-80 is a trademark of Tandy Corporation. 
IBM is a trademark of IBM Corporation. 









































FREE SOFTWARE for the 
KAYPRO 2or VECTOR3 & 4 


Lots of games, CP/Mt utilities and other programs are in 
public domain. 

Now you can order copies from 90 disks of well-known user 
group on 5 inch disk. 

Copy fee of $10 per disk includes postage. 

Either Kaypro 2 (46 tpi ssdd) format or Vector 3 & 4 (100 tpi 
dsdd) format. 

Other 5 inch formats also available. (Sorry, not for Applef, 

North Star, or Victor 9000.) 


The 90 disk library includes these favorites: 
#3 and #5 EBASIC games and compilier 
#12 PILOT programming, early version 

#21 startrek and other games, requires MBASIC 

#23 STOIC stack language, similiar to FORTH 

#28 simple ALGOL compiler with games 

#37 arithemtic CAI, games, requires CBASIC 

#41 HAM radio programs, requires MBASIC 

#43, #44, and #45 Osborne business, requires CBASIC 
#50 PASCAL compiler written in PASCAL 

#55 or #57 original or extended adventure game 

#60 a 6502 simulator runs on Z80 

#66 HELP for novices on BASIC, CPM, PASCAL, etc. 
#79 or #84 SMODEM37 or MODEM765, requires MAC 
(No representations implied on any public domain software.) 


Send $10 (check or MO) for each disk, specify format. 
List of 90 disks for $2, or free with order of 3 disks. 


Sheepshead Software™ 
P.O. Box 486 
Boonville, CA 95415 
(707) 463-1833 
VISA/Master Card OK. No COD. No refunds 


+ CP/M trademark of Digital Research 
tApple trademark of Apple Computer Co 
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CROSS DEVELOPMENT TOOLS 
FOR CPM 


PROGRAMMER WORK BENCH TOOL KITS 


for use on Z80 based system with CPM 2.2 
or equivalent operating system are now 
available from: HSC INC. 


Each tool kit include: 
CROSS ASSEMBLER, OBJECT FILE LIBRARIAN 
LOCATE UTILITY, SOURCE FILE LIBRARIAN 
LINK UTILITY, CROSS REFERENCE UTILITY 


Tool kits suppor in” the following micro— 
ila 


processors are available 
ZILOG Z80 Z8001 28002 
INTEL 8080 8085 8086 8088 
MOTOROLA MC 68000 


Each tool kit costs $350.00 Send today for 


FREE cased listing these and other 
software Products available from: 


HSC INC. 
BOX 86 
HERKIMER, NEW YORK 


(315) 866 - 2311 


13350 


CPM is a trademark of DIGITAL RESEARCH INC 





Circle no. 35 on reader service card. 


CBASIC* USERS 


Now it is possible to recover a 
“ BAS” from an “.INT” file. Send me 
aSSSD 8” CP/M * diskwitha“.INT” 
file on it: | will return it with the 
reconstructed “.BAS” file added. 
(Multiple “.INT” files on a disk are 
allowed, not to exceed 48K per 
disk.) 


Cost is $40. per “.INT” file. Dis- 
count of 10% for 5 to 9, 15% for 10 
or more, “.INT” files shipped as a 
single order. 


MC/VISA HONORED @ N.J. RESIDENTS ADD 6% 


PETER INGERMAN 
40 NEEDLEPOINT LANE 
WILLINGBORO, N.J. 08046 


* CBASIC and CP/M are trademarks of 
Digital Research, Inc. 
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SOURCE SOFTWARE 


A professional-quality, CP/M com- 
patible Z-80 assembler in a 200-page 
manual containing complete source 
listing. 

Advanced techniques fully explained 
in accompanying tutorial include 
Radix 40, binary search of symbol 
table, expression processing by re- 
Cursive descent, etc. 


Modular construction for flexibility and 
easy revision as a cross assembler. 


Manual alone - $25, ppd. in U.S. 
(foreign orders add $2 surface, $10 air) 


Source also available on standard format 
8" SSSD diskette for $10 plus $2 shipping 


KING SOFTWARE 
PO Box 208 
Red Bank, N.J. 07701 
(201) 530-7245 


NJ residents please add 6% sales tax 
CP/M is a trademark of Digital Research 
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@® Basic ®@ 
Compiler 
For CP/ M’ 
Only $99. 


Assembler and link editor included. 
Requires CP/M® 2.0+ and 32k+ 
3740 8” or Apple® 5” 16-sector 

disk formats only. 








Send your check or money order to: 


JV Software 
P.O. Box 684 
Newton, MA 02162 


Mass. shipments add 5% sales tax 
Free brochure available 


Manual only — $15 Refundable with 
software purchase. 







CP/M is a Trademark of Digital Research, Inc 
Apple is a Trademark of Apple Computer, Inc 
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BRIDGE GRAPHICS 


PLOTPAK™ is a complete plotting 
library that runs under FORTRAN-80 
and performs a variety of functions: 


windowing, linear print arrays, automatic polygon 
drawing, annotations, plotting symbol/line selection, 
labeling, coordinate conversions. 


PLOTPAK can drive a screen and plotter simul- 
taneously and includes your choice af the following 


drivers: 
SCREENS 
¢ MicroAngelo MA 512 
e ADM + Retrographics 
¢ TEK 4010 Compatible Terminals 
PLOTTERS 


¢ Houston Instruments DMP-4 
e H.P. Plotters 7225B & 7470 
e Radio Shack Printer/Plotter 


PLOTPAK (.REL file) two drivers....... $275 
PLOTPAK (source code) two drivers ... .$365 


rN BRIDGE 


Computer Company 
DIVISION OF SEA DATA CORPORATION 
ONE BRIDGE ST., NEWTON, MA 02158 
PHONE (617) 244-8190 
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WRITE for 


Shionlafc & Engineori 


Catalog for 


TRS? 8G 1 
TRS. 80s LS 
EBM Por 
Apple ff 


PABSoft B , 


PAB SOFTWARE, INC. 
P.0. Box 15397 
Ft. Wayne, Indiana 46885 


-PABSoft is not in any way 





connected with any of the 
above computer manufacturers. 
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NEW! 


FLOAT FORTH 


OPERATING SYSTEM 
for Apple II” with: 


Editor Debugger 


Assembler Filer/DBMS 
Relocatable Dictionaries 


FLOAT FORTH 


LANGUAGE 
includes: 


Floating Point Vocabulary Hi-Res Graphics 
Multiple-Precision Integers Matrix Operations 
Telecommunications Support 
plus 


FLOAT FORTH 


CALCULATOR MODE 


A full-function RPN programmable 
calculator with: 


Complex Numbers Least-Squares Solution 
Hi-Res Data Plotter Statistics 
Linear Equation Solver Integration and 
Differentiation 
Algebraic Expression Evaluator Option 


PRICE S50 


COASTSIDE ELECTRONICS 
P.O. Box 947 e Montara, CA 94037 
(415) 728-5845 
Apple || is a trademark of Apple Computer Co. 


—_——S—SE——Sj_E_ Se 


SSCS 
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LOGICAL FRENCH 


‘A Logical French Grammar’ presents 
the fundamentals of French grammar in 
a unique, mathematically-oriented form: 


e Each basic fact of the grammar is 
encoded as a concise, easily memorized 
mathematical expression. 


e Each expression is explained in non- 
technical English, and over 75 fully 
translated example sentences are pro- 
vided. 


e Simple rules for the conjugation of 
over 250 irregular verbs are given. 


e The book is arranged in a ‘structured’, 
logical manner. 


e For review, reference, or self-study: 
only a basic knowledge of grammatical 
terminology is assumed. 


e Soft cover, 30 p. $6.95 plus $1.00 post- 
age. Cal. residents add 6% sales tax. 


Barry Publishing 
1433 Santa Monica Blvd. #244 
Santa Monica, Ca. 90404 
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Each $24.95 
Both $39.95 


Please include $2 postage and handling with each order. California residents 
include 6% sales tax (6%2% in L.A. County). Indicate 5%” or 8” disk, single 
or double density, single or double sided, soft, 10 or 16 sectors. Call or write 
for complete catalogue with challenging word games like ADVENTURE and MasterCard 








STAR TREK ADVENTURE and other entertaining and useful programs. Our 
Offices are at 2463 McCready Avenue, Los Angeles, CA 90039. Our 
telephone number is (213) 661-2031. 











«| CALIFORNIA DIGITAL ENGINEERING 
10-10) Govt sme aun (0) A’) (010) Dem Oy-Wcleleyt:: 
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On eee Cama The Ariel RTA is a real time 1/3 octave spectrum 
. analyzer for the IBM Personal Computer. Assembly 
INCLU DED language routines create an instantaneous display of 
the frequency spectrum of any audio signal. Also, the 
THE Hy DISK Z-11'™ PUTS THE analyzer can digitize the signal and store it in the PC’s 
ENTIRE..CP/M-80 SOFTWARE memory for analysis or playback. Call or write for full 
BASE AT YOUR DISPOSAL. SIM- specifications and applications. 
PLY PLUG IN THE DUAL WIDE @ 31 two pole filters on ISO centers. 


Pink noise source under software control. 
Averaging, weighting and peak hold functions. 
% db resolution from 20 Hz. to 20 KHz. 

8 bit real time analog input/output system. 
Price: $649.95 shipping included. 


NO EFFECT ON NORMAL LSI-11 

OPERATION APPLICATIONS 
USES EXISTING BOOTSTRAP @ 
HEATHKIT H-11 COMPATIBLE 

REQUIRES NO LSI-11 OPERATING oe Reserd ti f l f 
SYSTEM SUPPORT cord acoustic response of any enclosure for 
SUPPORTS SERIAL AND PARALLEL- analysis or comparison. 

LP @ Digital storage of raw audio signal for analysis, 
MANUALS, SOFTWARE, AND CP/M playback or permanent disk storage. 
LISCENSE, ALL INCLUDED. 


Q-BUS BOARD, AND BOOT YOUR 
RX01 OR rapa B deed: 


@®oe26 0 ®@ 


Aid in room equalization in conjunction with a 
graphic equalizer. 


@ Speech research, analysis, synthesis, therapy or 


ORDERS RECEIVED BEFORE MAY 1, 1983 INCLUDE recognition. 
FREE CP/M SOFTWARE INDEX 


600 West 116th Street 


Hy DISK - 4540 KEARNY VILLA ¢ 

ROAD - SUITE 204 - SAN DIEGO Ar ie| New York City, N.Y. 
CALIFORNIA 92123 TPE CS | FF; 

PHONE: 619/277-8753 (212) 662-7324 
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Which do eu think is the 


more sophis 








The big differences between the Epson HX-20 Notebook 
Computer (on the left) and the Apple Computer (on the 
right) are: 1) the HX-20 doesn’t need a power cord, 2) the 
HX-20 weighs only about four pounds, and 3) the HX-20 
costs a lot less money. 

The Epson HX-20 Notebook Computer has a full-size 
keyboard, a built-in LCD screen, a built-in printer, 48K of 
combined RAM and ROM memory, and an internal power 
supply that will keep it running for over 50 hours. So you can 
do computing and word processing virtually anyplace you 
happen to be. Whereas, with the Apple Computer, you can 
only go as far as an extension cord will take you. 

And on the HX-20, you get communications interfaces, 
upper and lower case letters, five program areas, a full 68 
keys including an integrated numeric key pad, an internal 
clock/calendar, and the screen and printer. Standard. On 
the Apple, you pay something extra for each feature — if you 





cated computer? 


can get them at all. 

All of which makes the take-it-anywhere HX-20 perf 
for business executives, salespeople, students, kids 
anyone who's looking for an affordable, practical way it 
computing. 

Portable. Powerful. Affordable. Sophisticated. The ext 
ordinary HX-20 Notebo 
Computer. Find out just hr 
extraordinary. Call (8( 
421-5426, in California (2 
539-9140 for your near 
Epson computer dealer. 


EPSON 


EPSON AMERICA, INC. 
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MACROTECH International Corporation 





Image achieved by DGS’ CAT 1600 Series 
color video graphic workstation. Picture 
courtesy of Digital Graphic Systems, Inc. 
See story below. 


GRAPHICS: 
NOW MAX-IMIZED 


CANOGA PARK-—March 30, 1983—The 
decreasing costs and increasing density of 
memory made possible the present boom in 
digital graphics. Graphic systems designers 
are now able to take another major step with 
the introduction of MAX-M, a one megabyte 
memory board for $1983. As large size sys- 
tem memory and multi-megabyte Virtual 
Disk, MAX-M opens up major new low cost 
implementations. 
a Wayne Maw, Director 

of R&D for RGB Dynam- 
ics, Salt Lake City, Utah, 
reports, “My application 
is dependent on speed. 
With the Macrotech dy- 
namic board, I have the 
needed speed’ The RGB 
system is a Z80-based, 
high resolution color directory system for 
shopping malls, due for April release. 

Empirical Research Group of Kent, Wash- 
ington, creates a state-of-the-art high 
resolution color video graphics system by 
integrating their fast 68000 computer, Macro- 
tech system memory, and the color video 
image processor from Digital Graphic Sys- 
tems, Inc., Palo Alto, California. Radcliffe 
Goddard of Digital Graphics states, “High 
speed image processing requires large system 
memory to provide instantaneous display 
frame paging. 

The demand for MAX-M by the graphics 
industry was nearly instantaneous following 
the initial Macrotech announcement. fut 





100 World News 








22133 Cohasset Street, Canoga Park, California 91303 + 213-887-5737 


MAX—256K to 1M. 





CANOGA PARK — March 30, 1983— Mike 
Pelkey, Macrotech International president, to- 
day released details of the revolutionary 
MAX line of S-100 memory boards. Pelkey 
stated: “IEEE-696 now has a new standard 
for dynamic memory. The MAX product line 
offers 256K to 1M, at a price that ranges down 
to less than $0.00023 per bit’ Pelkey contin- 
ued, “The MI product line now includes our 
ultra fast (70 ns) 128K static memory, with 
battery backup capability, plus the 150 ns 
dynamic memories—in every 128K step from 
256K through 1M (1024K) bytes, and add-on 
kits to permit field upgrade of sizes: 

The extreme density of the MAX family is 
made possible through the use of proprietary 
PALs (programmable array logic). Also stated 
as available for add-on to any size MAX is 








































PRICE INDEX 


SIZE P/N PRICE 
128K —128-ST__ $1232 








Static Memory 


Dynamic Memory 256K MAX-256 $1108 
24-bit 384K MAX-384 1292 
Addressing 512K MAX-512 1647 
768K MAX-768 1815 
896K MAX-896 1859 
1M MAX-M 1983 
With 16-bit MS Addressing option, add $91 
FROM/TO P/N PRICE 
Upgrade Kits 256K/384K MKT-2/3 $ 192 
256K/512K MKT-2/5 692 
256K/768K MKT-2/7 876 
256K/896K MKT-2/8 967 
256K/1M  MKT-2/M_ 1060 
384K/512K MKT-3/5 600 
384K/768K MKT-3/7 784 
384K/896K MKT-3/8 876 
384K/1M MKT-3/M 968 
512K/768K MKT-5/7 284 
512K/896K MKT-5/8 376 
512K/1M MKT-5/M 468 
768K/896K MKT-7/8 192 
768K/1M MKT-7/M 284 
896K/1M  MKT-8/M 192 
M3 option MKT-M3 121 


Software (provided on 8" disk) 

Virtual Disk for MP/M II* and CP/M 2.2, 
CP/M 3.0* Bios modules, 

CP/M memory tests 

Manuals (sold separately) 

128/ST 

MAX Technical Manual 


$ 25 


$ 15 
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S-100 Memory 


Macrotech’s popular M3 memory mapping 
architecture. M3 permits the 16-bit address 
space of an 8-bit processor to be dynamically 
mapped in 4K pages into as much as 16 mega- 
bytes of physical memory. 

Parity error detection and 8/16 bit data 
transfer capabilities are provided as standard 
on the MAX series memory board. fll 


Software for M3 
Available 


BURBANK — March 30, a 
1983—‘“M3 bank switch- il 

ing for 8-bit processors 4 
is much more useful with — 
the new creative systems 
programs, states Dan 
West of Westcom Sys- 
tems Inc. MP/M II* disk 
intensive applications ™ 
are greatly improved with the new Virtual 
Disk routines now available through Macro- 
tech OEM’s and dealers for their M* mem- 
ory boards. 

Westcom Systems, as the software consult- 
ing firm for Macrotech, has also provided sub- 
routine listings to easily incorporate M? 
mapping into the new CP/M 3.0* (CP/M 
Plus*) Bios module. The advantages of CP/M 
3.0* with disk buffering, hashed directories, 
and user program expansion go hand in hand 
with Macrotech’s flexible “bank switched” 
memory capabilities. 








All Macrotech software and manuals 
are available through Dan West's 

Compuserve account #70250,102. 
Leave comments/questions as E-Mail. 







These new techniques can combine the 
above features with custom needs of the 
future, such as printer buffering, multi-page 
display and memory-intensive graphics dis- 
plays. 

The software listings are included in the 
Macrotech memory board manuals and are 
optionally available on 8” diskettes. fal 


ee 


